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1 HOACHUTEJBHAASA 3AIINCKA

Meronuueckne  yka3aHUST 10 TMPAKTUYECKUM  3aHATHSAM  ydeOHOM
qucuuiuinibl - «TexHn4yeckasi MeXaHHMKA) COCTaBJIE€HBI B COOTBETCTBUHU C
y4eOHBIM IUTAHOM W paboudeil mporpaMMbl JUCHMIUIMHBI MO CHEIUAILHOCTH
13.02.13 IKkcnayamayusn u oocnysycueanue  INEKMPUUECKO20 u
IJIEKMPOMEXAHUUECKO20 000pyO06anus (no ompaciiam).

Lens mpoBeneHHs] MPAKTUYECKUX 3aHATHI: (HOPMUPOBAHHUE MPAKTUUECKUX
YMEHHUM, HEOOXOJMMBIX B TOCIEAYIOIeH mpodeccuoHaTbHOH W y4eOHOMU
NEATEIIbHOCTH.

Meroauyeckre yKa3zaHHs NPAKTUYECKUX 3aHATUM SBISIOTCS YacTblO
y4e0HO-METOIMYECKOTO KOMITIEKCA 10 YU4eOHOM TUCIUTIIIMHE U COJIePKAT:
- TeMy 3aHATHS (COTJIACHO TEMATHYECKOMY TUIaHy Y4eOHON AUCITUTUIMHBDI);
- LIEJIb;
- obopynoBaHue (MaTepuaibl, MPOrpaMMHOE OOecredYeHue, OCHAIEHUE,
pa3aTOYHbIN MaTepual u Jp.);
- METOJIMYECKHE YKazaHUs (M3y4YUTh KpPaTKUM TEOPETUYECKUM MaTepuall
10 TEME MPAKTHUYECKOT0 3aHATHS);
- XOJ BBITIOJIHCHHUS;
- ¢opmy oTyeTa.
B pesynbraTe BBIMOMHEHHUS IMOJHOTO OO0beMa 3aJaHUN NPAKTUYECKUX
3aHATUN CTYJEHT JOJKEH YMETh:
BA3OBAA YACTDH
B pesynbraTe 0CBOEHUS JUCUUILUIUHBI CTYJEHT JOJKEH YMeTh:
—  ONpEeNeNATh HANPSKEHUS B KOHCTPYKIIMOHHBIX JIEMEHTAX;
—  ONpeneNaTh NePEeIaTOUYHOE OTHOIICHHUE;
— TPOBOJUTH PacyeT U MPOEKTUPOBATH JECTAIM U COOPOUYHBIEC €IUHMIIBI OOIIEro
Ha3HAUYCHUS,
— MPOBOAUTH COOPOYHO-Pa300OpOUYHBIE PAOOTHI B COOTBETCTBHM C XapaKTEPOM
COCIMHEHUN JieTajel 1 COOPOYHBIX €IUHMII;
— TPOM3BOJIUTH PACUETHI HA CXKATHE, CPE3 U CMSATHUE;
— TPOM3BOJUTH PACUEThl JIEMEHTOB KOHCTPYKIIMM HA MPOYHOCTH, KECTKOCTh U
YCTOMYUBOCTb;
— cobuparbh KOHCTPYKIIMH U3 IETAJICH TI0 YePTEeKaM U CXeMaM;
— 4YUTaTh KHHEMATUYECKUE CXEMBI;
B pesynbTaTte ocBoeHus yueOHON AUCIIUTUIMHBI CTYICHT JOJIKEH 3HATh:
—  BUJIbI ABMXKEHUM U MPpeoOpa3yIolre ABUKEHUSI MEXaHU3MBbI,
—  BUJIBI U3HOCA U JleopMaliuii AeTaneil u y3ioB;
— BHUJIBI lepefiay; UX YCTPOMCTBO, Ha3HAYCHHE, MPEUMYIIECTBA U HEIOCTATKH,
yCIIOBHbIE 0003HAYEHUs HA CXEMaX;
— KUHEMAaTUKy MEXaHM3MOB, COCIAMHEHHUS JeTajed MalluH, MEXaHUYECKUE
nepeaadyu, BUJbl U YCTPONCTBO Tepesiay;
— METOAMKY pacueTa KOHCTPYKUHUW Ha MPOYHOCTh, KECTKOCTh U YCTOMYMBOCTD
IPU pa3IMYHBIX BUJIAX AepopMaiuu;
— METOAMKY pacyeTa Ha CXKaTue, CPE3 U CMSTHUE;




— Ha3HA4YCHUE U KJacCU(PUKAIUIO MOIIIUITHUKOB;
—  XapakTep COCAMHEHHUS OCHOBHBIX COOPOYHBIX €IMHHUII U JI€TAJICH;
— OCHOBHBIE THUIIBI CMa304YHbBIX YCTPOMCTB;
— THUIbl, HA3HAYEHUE, YCTPOUCTBO PEAYKTOPOB;
— TPEHHE, €ro BUJbI, POJIb TPEHUS B TEXHUKE;
— YCTPOWCTBO M HAa3HAYEHUE HWHCTPYMEHTOB M KOHTPOJbHO-U3MEPUTEIbHBIX
npuOOpOB, HCMONB3YEMBIX TP TEXHUYECKOM OOCHYKMBAaHUU M PEMOHTE
o0opy10BaHUSI.
BAPUATUBHASA YACTD
B pesynbraTe ocBO€HUS yU4€OHON NUCIUIUIMHBI CTYICHT JI0JKEH 3HATh:
- OCHOBHBIE TIOHATUS MW  OIpPEICIICHUS METPOJIOTHM, CTaHAApPTU3ALMU,
cepTUu(hUKAIINH;
- TEPMHUHOJOTHIO W €IUHUIBI H3MEPEHUS BEJIMYMH B COOTBETCTBUHM C
JNEUCTBYIOIIMMHA CTAHAAPTAMH U MEXIyHApOIHOM cuctemon enunul CU;
-METOJIMKY pacueTa KOHCTPYKIUM Ha pacTsHDKEHUE U CKATUE, KpyUdeHUe U U3THO;
B pesynbraTte ocBoeHUsI y4eOHOM NUCIUIUIMHBI CTYJICHT JIOJKEH YMeETh:
- opopMIIATH TEXHOJOTHMYECKYIO U TEXHHUYECKYIO JIOKYMEHTAI[MIO B COOTBETCTBUU
C ICMCTBYIOIIEH HOPMATUBHOM 0a30i;
- TPUBOJUTH HECUCTEMHBIE BEJIIMYMHBI HW3MEPEHUH B COOTBETCTBUE C
JICUCTBYIOIIMMHU CTaHJIApTaMU U MEXAYHApOaHOM cuctemon enqunun CH;
-IPOU3BOJIUTH PacUeT HA PACTSDKEHHE U CXKATUE, KPYyUEHHUE U U3THO0;
[Ipu nmpoBeAeHUN NMPAKTHUYECKUX PaOOT MPUMEHSAIOTCA CIEAYIOIIUE TEXHOJOTUU U
METOJIbl O0YUCHHUS:

TEXHOJIOI' M METO/IbI
OO0y4eHue B COTPYIHUUECTBE CiioBecHbIE
[TpobieMHO-pa3BUBalolee 00yUeHHE Harnsignaeie
Pa3BuBaroniee o0yueHnue [TpakTuueckue
TexHosorus yaeOHO-TTOUCKOBOM
JESATETbHOCTU
Ouenka BbINOJTHEHHUS 3aJaHUH NPAKTHYECKHUX (J1a00paTOPHBIX)
3aHATHH

«OTIAMYHO» - TEOPETHYECKOE COJEpKAaHUE Kypca OCBOCHO TMOJHOCTHIO, 0e3
npo0esoB, yMeHHs ChOPMHUPOBAHEI, BCE MPEAYCMOTPEHHBIC MPOTPpaMMOi yiecOHbIE
3aJIaHUS BBITTOJTHEHBI, KAYECTBO MX BBHITTOJIHCHHS OIICHEHO BBICOKO.

«Xopomio» - TEOPeTHUYECKOE COJEpKaHWe Kypca OCBOCHO TMOJHOCTBIO, 0e3
npoOeIoB,  HEKOTOpble  YMEHHs  copMUpOBaHBI  HEJAOCTATOYHO,  BCE
IPETYyCMOTPEHHBIE MPOTPaMMOK YUeOHBIC 3aJJaHUS BHITIOJTHEHBI, HEKOTOPHIC BHUJIBI
3aJIaHW BBITIOJIHCHBI C OLTUOKAMH.

«Y10BJIETBOPUTEJIBHOY» - TEOPETHUECKOE COACPKAHUE Kypca OCBOCHO YaCTHYHO,
HO MPOOETBI HE HOCSAT CYIIECTBEHHOTO XapakTepa, He0OXOAUMbIE YMEHUSI paOOThI
C OCBOGHHBIM MaTepHaioOM B OCHOBHOM C(OpMUPOBaHBI, OOJIBITMHCTBO
MPETYCMOTPEHHBIX TPOrPaMMOil  OOydYeHHsI y4eOHBIX 3aJaHUN  BBITIOJHEHO,
HEKOTOPHIE M3 BHITIOJIHCHHBIX 3aaHUI COJIEPIKAT OMIHOKH.



«Heyn0B/1€TBOPUTEIBHO» - TEOPETUYECKOE COJCpKAHME Kypca HE OCBOCHO,
HEOOXOMMbIE yMEHHUST HE C(HOPMHUPOBAHBI, BBIIOJHCHHBIC Yy4YeOHBIC 3aaHUs
coJiepKat rpyOblie OmUOKH.

B cooTrBeTcTBMM ¢ y4YeOHBIM IUIAaHOM U pabodeil MporpaMMbl JTUCIMILIAHBI
«TexHuyeckasi MEXaHNUKa» Ha TIPAKTUYCCKUE 3aHIATHSI OTBOAUTCS 44 4acoB.

2 IEPEYEHb TIPAKTUYECKHWX 3AHATUI

Ne Tema npakTHYeCKUX 3aHATHHI Ko-
n/n BO
4acoB

1. Ne 1 IlepeBojl BHECHCTEMHBIX €IMHHUIl B MEXIYHAapOAHYIO CUCTEMY EIUHUI] 2
(U3MYECKUX BEJUYHUH.

2. Ne 2 Kareropuu ¥ BUJpl CTAaHAAPTOB. 2

3. Ne 3 OcHoBHble nonoxkeHus: 3akoHa PP «O TEXHUYECKOM PEryJIMpOBaHUN 2

4. Ne 4. Omnpenenenune ycunuid u TOAOOP BJIEMEHTOB IUIOCKOH CHCTEMBI 2
CXOZSIIUXCS CHII

5. Ne 5. Omnpenenenue ycunuid W TOAOOP 3JIEMEHTOB IUIOCKOH CHCTEMBI 2
napajIeNbHbIX CUI

6. Ne 6. Onpenenenue ycunui B a1eMEHTaxX MPOCTPAHCTBEHHOM CUCTEMbI CHJ 2

7. Ne 7. Onpenenenue neHTpa TSHKECTU TUIOCKUX QUTYp 2

8. No 8. Onpenenenre cKOpoCTe M YCKOPEHUM JJIs1 TOCTYNATEIbHOrO JIBUKEHHUS. 2

9. Ne 9. Omnpenenenue JMHEHHBIX U YIVIOBBIX CKOpPOCTEH, YCKOPEHUH JUIs 2
BPALATEIbHOIO IBUKEHHUS

10. | Ne 10. [Ipumenenne mnpuHnuna JlamamOepa K pelieHHI0 3adad  Ha 2
MPSIMOJIMHENHOE ABM)KEHUE TOUKU

11. | Ne 11. Pacuer mpOYHOCTH CKATBIX M PACTAHYTHIX IEMEHTOB MO MPEACIBHOMY 2
COCTOSIHUIO.

12. | Ne 12. ITocTpoeHure 310p IPOIOJIBHBIX CHII M HAIIPSDKEHUN 2

13. | Ne 13. PacueT pa3beMHBIX U HE pa3bEMHBIX COEIMHEHUI Ha CPE3 U CMSTHE 2

14. | No 14. Onpenenenue riaBHbIX MOMEHTOB COCTaBHBIX KOHCTPYKITUH. 2

15. | Ne 15. Pacuer BanoB u oceil Ha kpyueHue. IlocTpoeHue smiop KpyTsIIHUX 2
MOMEHTOB

16. | Ne 16. IloctpoeHue >mIOp MPOJIOJIBHBIX M HOPMAJbHBIX HANpsSKEHUH IMpHU 2
PACTSKEHUU M CXKATUH.

17. | Ne 17. IlocTpoeHue 3Mr0p MONEPEUHbIX CHUI U U3TMOAOIIMX MOMEHTOB 2

18. | Ne 18. Pacuet u moa0op ceueHus OaJIKi Ha MOTEPEUHBIA U3rHO 2

19. | Ne 19. Pacuer n monbop ceueHus Oanky Ha MONEPEYHBIN H3rH0 2

20. | Ne 20. PacueT Ha yCTOMYHMBOCTD CHKATHIX CTEPIKHEH. 2

21. | Ne 21. Pacuer Ha KOHTAaKTHYIO YCTaJOCThb U YCTaJOCTh NpH H3ru0e 3yOneB 2
3y04aThIX KOJIEC

22. | Ne 22. [Tonbop 371€eMEHTOB Iepeaay 1o BUJIaM 2

3 COIEP)KAHUE MPAKTUYECKHUX 3AHATHIA
IIpakTHyeckoe 3anaTre Ne 1
Tema: I[lepeBox BHECHUCTEMHBIX €IWHUII B MEXIYHAPOJHYIO CHCTEMY €IIMHUIL
(bU3UYECKUX BEJIMUUH



Ilesb: OBIaIETH HABBIKAMU IIEPEBOAA BHECUCTEMHBIX €IMHUL U3MEPEHUS
¢u3nyeckux BENU4MH B eAMHUIIBI Mexaynapoanoit cuctemsl (CH). O3HakOMUTHCS €
HEKOTOPBIMHU HAllMOHAJIbHBIMA BHECUCTEMHBIMU €UHULIAMHU U3MEPEHUS, HAYUUTHCS
NIEPECYUTHIBATH BHECUCTEMHBIE €IUHUIIBI B eAMHULIBI CH.

Oo0opynoBanme: pa3gaToOYHbI MaTepUal

MeToanyecKue yYKa3aHUs: U3yYUTh TEOPETUUECKUN MaTepHall

X0 BbINOJHEHHE: BBINOJHUTH 33JaHUS.

3anauva 1.

[Ipu 3aknr0UeHNH JOTOBOPA KYIUIU-IIPOIAKH HA MIOCTABKY MAPTUHA UMIIOPTHBIX
TOBapOB CTOPOHAMHU HE OBLIO OrOBOPEHO, B KAaKHUX E€AMHUIIAX H3MEpeHHsl Oyaer
OIIpENEIICH pa3Mep ToBapHOU napTuu. Kakaas U3 JOroBOPHBIX CTOPOH UMENA B BULY
CBOM HallMOHAJIbHbIE €UHUIIBI U3MepeHus. Paccunraiite BO3MOXHBIE YOBITKA OJTHOU
U3 IOrOBapUBAIOIINXCS CTOPOH.

JlaliTe peKOMEHIalllK 1O MPEAOTBPAIICHUIO YOBITKOB OJHOU M3 CTOPOH. OObSICHUTE
BO3MOYHBIE PUUMHBI JOMYIIEHHBIX OIIMOOK MPH 3aKJIFOUEHHH JIOTOBOPA.

Ta6muma 1
IlepeyeHb TOBApOB U €AUHUILL UX U3MEPEHUS
No HaumenoBanue Ennnaunet Pazmep Llena 3a en.
TOBapa HU3MEpeHus napTuu H3MepeHus,
UMIopTepa JKCIIOpTEpA y.c.
1.| Macno cauBoyHOE 2000 Kusnorpamm | ToproBblif GyHT 5
2 [Tmenunna 600 LlentHep KOPOTKUH 15
LIEHTHEP
3. 1000 LIEHTHEP KOPOTKUH 40
(anrm) LIEHTHEP
4. Msico 100 Tonna TonHa aHri. 1600
5. Myxka 200 ToHHa aHr. Koportkas 200
TOHHA
6. MeankaMeHTEl 10000mmT. 2 2 TOProOBBIX 1
anTeKapCcKuX VHITUT
yHIuM (Macca | (Macca 1-i yma-
1-i KOBKH)
YIaKOBKH)
7. HedTp 200 cyxou HePTIHON 200
Oappenb Oappeib
8. [Tuso 10000 Oymens anra. | Oymens CIHIA 300
0. Tkanu x/0 100000 METp o 2
1( TxaHu mepcTsIHbIE 200000 METp byT 15
3anauva 2.
TpI/I TPpaHCHAIIMOHAJIbHBIC KOMIIAHWHW  HIpciarator ycCiayru 110 MOPCKHUM

nepeBo3kamM rpy3oB. C Kakoil (QUPMOIl BBITOJHEE 3aKIIOUYUTH JOrOBOP Ha
IIEPEBO3KY, €CIIU

LICHbl HAa TPAHCIOPTHBIE YCIYyTW y BCEX KOMIIAHWW OJMHAKOBBI, HO Yy II€pBOU
KOMIIAaHUM CTOMMOCTH NEPEBO3KM I'py3a yKas3aHa 3a | kM, y BTopod — 3a | muto
CyXONyTHYIO, Y TpeThed — 3a | mMumo Mopckyr. Paccuurailte cTtommMocCTb
TPAHCIIOPTHBIX YCIyI KaXKIOM KOMIIAHHWM, €CIM TIpPy3 HYKHO IIEPEBE3TH HAa
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paccrosane 1000 kM, a CTOMMOCTb NEPEBO3KM HA EIUHUIY PACCTOSHUSA
coctaBisier 5 y.e. IIpopamKuUpyWTe CTOMMOCTH TPAHCIIOPTHBIX YCIyI IO IIKaje
OTHOILICHHUI B BO3PACTAIOLIEM MOPSAIKE.
3agaua 3.
[Tpu 3aKiIr0YEeHUU KOHTPAKTa Ha MOCTABKY MOPOKEHOTO Msica B OCOOBIX YCIIOBUAX
OBLIIO yKa3aHO, YTO TEMIIepaTypa €ro XpaHeHus JoJDKHA ObITh He Bbime — 10° F
(rpamyc @apenreiita). akTudyecku Maco XpaHuioch npu — 6° C.
Mosxet nu pupma-noaydaresab MNPEabIBUTH MPETEH3UU MOCTABUIUKY, €CIIH MIPU
XpAaHEHUU B TEYEHUE CPOKOB TOJHOCTH KAuyeCTBO MsAcCA YXYAUIWIOCh, U OHO
MPU3HAHO HEMPUTOHBIM ISl TUIIEBIX LIEJIeH?
[Tepecuer Temneparypsl B rpaj. Llenscust Ha rpag. PapeHrenTa IpoOrU3BOIUTCS
o dhopmyiie:
te=2 (tf -32)
KoHTpoJbHbIE BONIPOCHI:
1. Kakue enquHUIBI H3MEpEeHHs BXOAT B MexiyHapoinyto cucremy (CIH)?
2. Kakue mocnencTBusi MOTYT OBITh MPU OTCYTCTBHH WM HEMPABUILHOM YKa3aHUU
€AUHULl U3MEPEHNS IIPH 3aKIIFOUEHUN KOHTPAKTOB?
3. Uro Takoe ¢u3nueckas BeauuruHa?
4. Kakue ¢uznyeckre BEIUUMHBI BaM U3BECTHBI?
5. Kakue cBOMCTBA U XapaKTEPUCTUKH OMPEACIAIOT (PU3NUECKUE BEITUYNHBI?
dopma oT4eTa: KOHCIEKT C BBINOJHEHHBIMH 33JaHUSIMU.
IIpakTnuyeckoe 3ansaTue Ne 2
Tema: KaTteropuu u BUJbl CTaHIapTOB
Heab: u3y4nTh KaTEropud W BHIBI CTaHAAPTOB, CPaBHUTH OOBEKTHI
CTaHJAPTU3ALMU U CTPYKTYPHBIE 3JIEMEHTBI CTaH/IapTOB HECKOJIBKUX BHJIOB.
O6opynoBaHme: pa3gaTOUHbIN MaTEpHUal
MeToanyecKkue yKa3aHUs: U3YYUTh TEOPETUUECKUN MaTEpUal
Xo/ BbINOJIHEHHE: BBITIOJIHUTH 3a/IaHHUS.
BoinosiHenue padoThbl:
1. VI3y4nTh JIEKUMOHHBIN MaTepuai 1o TaHHOU TEME.
2. CpaBHUTB HECKOJIBKO CTAHAAPTOB, ONPEAEIUTh UX KATETOPUU U BUJIBI.
Pe3ynbpTaThl 3aHECTH B TA0IUILY.
3. CpaBHUTH CTPYKTYpY CTaHIAPTOB Pa3HbIX BUIOB. Pe3ybTaThl 3aHECTH B
Ta0IuUILy.
MeToauyecKkue peKOMEHIAUHN K BBINIOJHEHUIO PAa0OThI:
BbiensitoT cienyonme KaTeropuu CTaH1apToB:
- MEXXIYHApOHBIE;
- PETUOHAJIbHBIE;
- HAI[MOHAJIbHBIE;
- CTaHAApPT OPTaHU3ALNH;
- MEXXTOCYZapCTBEHHBIEC CTaHIAPTHI.
Buabl ctanaapTos:
- OCHOBOIIOJIAraroIIuM CTaHAAPT;
- CTaHAapT HA METO/Ibl UCTIBITAHUM (KOHTPOJIS);



- CTaHJApT HA NPOAYKLHMIO (YCIyry);
- CTaHJApT Ha IMpoILiecC.
CTpyKTYypHBIE 3JIEMEHThI CTAHJAAPTA — 3TO COBOKYITHOCTb 3JIEMEHTOB I10O-
CTpOEHUS, U3NI0XKEHUSI, 0DOPMIICHHUS], COAEPKaHU U 0003HAUYECHUsI CTaH1apTOB. B
o0LIEM Cily4yae CTaHAapThl COAEPKAT CIEAYIOIUE CTPYKTYPHBIE SJIEMEHTHI:
- TUTYJIbHBIN JUCT (00sI13aTeNbHBIN AJIEMEHT);
- MpeuciioBre (00s3aTEIbHBIN JIEMEHT);
- CBEJICHMsI O TIpaBe COOCTBEHHOCTHU Ha JaHHBIN cTaHaapT (00s13aTeIbHBIM
AJIEMEHT);
- coziepkanre (IIpu HEOOXOIUMOCTH);
- HauMeHOBaHMe (00A3aTENbHbIN AJIEMEHT);
- BBeJIcHHE (MMpU HEOOXOIUMOCTH);
- o0nacTh mpuMeHeHus (00s13aTeNbHBIN 3JIEMEHT);
- HOpMaTUBHBIE CCHUIKU (TIPH HAJTMYHH);
- ONIpE/IeNICHUS WU TEPMUHBI U ONPEeIeHUs (MPYU HATUYHHN);
- 0003HAYEHMS ¥ COKPAIIEHUs, UCIIOJIb3yeMbl€ B TEKCTE CTaHAapTa (MPU HATUYUHN);
- TpeGoBaHus (TJIABHBIA U 00s3aTEIBHBIN JIEMEHT);
- IPUJIOKEHUS 00513aTeNbHbIE U PEKOMEHIyeMble (ITPU HAJIUYUN);
- Oubnuorpaduueckue JaHHbIe, T.€. HHPOPMAIIMOHHBIE CBEICHUS O JJOKYMEHTaX,
UCIOJIb30BAHHBIX MPH pa3padOTKe JaHHOTO CTaHAapTa (MPU HAJTUYHH);
- CBeJIeHMs 00 OTHECEHUH CTaHJapTa K ONpEEICHHON KiIacCUu(PUKAIMOHHOM
TpYIIUPOBKE YHUBEpcaabHOU necaruanoi kinaccudukammu (Y IK) meuatHo-
KHIKHOM OpOoyKIMH (00s3aTEIbHbIN 2JIEMEHT);
- 0003HaYCHHE TAHHOTO CTaHAapTa (00sI3aTEIHHBINA PJIEMEHT).
OO6mue TpeboBaHMs K TOCTPOSHUIO, U3II0KEHUIO, O(OPMIICHUIO, COICPKAHUIO U
0003HAaYEHUIO CTaHJAPTOB, MPUHATHIX HA Tepputopun PO, yctanosnenst B [OCT
P1.5-92uTOCT 1.5 —93. Tpe6oanust [OCT moryT ObITh 00s13aTENbHBIE, TMOO
pEKOMEHaTeNIbHbIE.
Tabnuya 1
Ne cranmapra Ha3Banue crangapra Bun Kareropus
Tabnuya 2
Ne cranmapra HazBanue crannapra O0bexT ctanaaptusanui CTpyKTypHBIE
AIIEMEHTHI
KoHTpoJsbHBIE BOIPOCHI.

1. IlepeuncauTe BUIBI CTAaHIAPTOB.

2. [lepeuncnure KaTeropuu CTaHIapTOB.

3. Kakue cTpyKTypHBIE 3JIEMEHTHI CTAHIAPTOB SIBJISIOTCS 00s3aTeIbHBIMU ?

4. YTto BKIIIOYAIOT CTAHIAPTHI HA MIPOLIECCHI?

5. Kakue cymecTBytOT BUAbl TEXHUYECKUX PErTIAMEHTOB?
@®opma oT4eTa: KOHCIEKT C BBHIITOJIHEHHBIMU 3a/IaHUSIMHU.

IIpakTueckoe 3anaTue Ne 3

Tema: OcHoBHbIE 11010KEHUS 3aKOHA PD «O TEXHUUECKOM PETYyIUPOBAHUN
Ieab: n3ydyeHrne OCHOB TEXHUYECKOTO PETYyJIMpPOBaHus B Poccuiickon
Oenepanuu.



OO0opynoBanme: pa3IaToYHbIA MaTepual

MeToauyecKue yKa3aHUsi: U3yUYUTh TEOPETUUECKUN MaTepuall

X0/ BbINOJIHEHHUE: BHITIOJHUTH 3aJaHUS.
B pesynbrate u3ydeHus TeMbl CTYJEHT JOJKEH 3HATh:
-OCHOBHBIE MOJIOKEHUSI TEXHUUECKOTO PETyJIUPOBAHUS;
-OCHOBHBIE OIpeAeNICHUs B 001aCTH TEXHUYECKOTO PETyIMPOBAHNUS;
-IPUHIUIIBI TEXHUYECKOTO PETYIUPOBAHUS;
-00BEKTHI TEXHUYECKOTO PETYJIMPOBAHMS;
-TEXHUYECKUW PErJIaMEHT U LIETU €ro MPUHSITHUS;
-HOPMATUBHBIE JOKYMEHTHI CTaHIapTU3aIUU.

IHopsinoxk npoBegeHUsI NPAKTHYECKOr0 3aHATHS

1. AkageMHuecKyo rpymniy CTYJE€HTOB pa3IeliuTh Ha NATh KoMaH  (moarpymnmn). B
KaXJI0M KOMaH/e BEIOpATh PYKOBOJUTEIISI KOMaH/IbI.
2. Kaxio1i KOMaHJIe U3y4YUTh U JOJIOKUTH B TPYIIIIE COJECPKAHUE OJHOTO pa3zeiia
@3 «O TEXHUYECKOM peryIMpoBaHumn». IIpu moaAroToBke Bompoca COCTaBUTh IJIaH
noknana. CTpyKTypy IOKJIaJa >KelaTelbHO MPEACTaBUTh B BUAE OJIOK-CXEMBI, a
collep>KaHMe JOKJIaZa CONPOBOXKAATh KOHKPETHBIMHU Ipumepamu. Pacmnpenensiet
TEMaTHKy pa3fiesoB 1o KkoMaHaaMm CoBeT IpyMIbl, COCTOSIIUN U3 PYKOBOJUTEIICH
KoMaH. TekcT 3akoHa «O TEXHUYECKOM PEryJIMPOBAHUNY Y MIPENOAaBaTEI .
Pexomennyemsbie pazaensl @3 «O TEXHUYECKOM pETyIHUPOBAHUNY:
Inasa 1. Obwue nonosicerusl.
[Ipy wu3ydyeHMH [@HHOTO BOIpOCa YIOP CJHEAyeT cAenaTh Ha MOHSTHE
TEXHUYECKOTO  PEryJUpOBaHHUs, OCHOBHbIC ONPEACIICHUS, CBSI3aHHbIE C
TEXHUYECKUM PETYIUPOBAHUEM, U MPUHIUIIBI TEXHUYECKOTO PEryJIMPOBAHMUS.
I'nasa 2. Texnuueckue peenamenmai.
[IpuBecTH 1111 NPUHATHS TEXHUUECKUX PETJIAMEHTOB, COJIEpKAHUE U
MPUMEHEHUE TEXHUYECKUX PErIAMEHTOB, BUJIBI TEXHUYECKUX PETJIaMEHTOB.
I'nasa 3. Cmanoapmu3zayus.
VYkazarh 1eId U NPUHIUIIBE CTaHAapTU3ALUN, TIEPEYUCTUTh U O0XapaKTepru30BaTh
JIOKYMEHTBI B 00JIaCTH CTaHAapTU3AIMH, IepeuucinTh GpyHkiuu HarmonamsHOrO
oprana P® mo cranmapTuzauy 1 TEXHUYECKUX KOMUTETOB 10 CTaHIapTHU3AIUH.
I'nasa 4. [loomeeporcoenue coomeemcmaust.
[IpuBecTH 1€MW U TPUHLKUIIBI MOJTBEPKICHUSI COOTBETCTBUS, PACKPBITH MOHITHUS
TOOpPOBOJILHOTO M 0053aTENbHOTO XapaKTepa TOJITBEPKACHUS COOTBETCTBUSA,
paccka3arh Npo cepTU(dUKaINIO, JEKJIapUPOBAHUE U 3HAK OOpalleHUs HAa PhIHKE.
Inasa 5. I'ocyoapcmeenHwlli KoHmpoab (HA030p) 3a coOMOOeHUeM MpebdoBaHull
MeXHUUEeCKUX Pe2lamMeHmos.
VYkazaTb oOpraHbl TOCYJapCTBEHHOTO KOHTPOJS (Ham30pa) 3a COOJIOJECHUEM
TpeOOBAaHUM TEXHUUYECKUX PErJIaMEHTOB, OOBEKTHI TOCYJapCTBEHHOIO KOHTPOJIS
(Hazm3opa), MOJTHOMOYHS U OTBETCTBEHHOCTh OPraHOB TOCYAAPCTBEHHOI'O KOHTPOJIS
(Hagzopa).
ITocJie M3yyeHHs1 KaKI0H KOMaH/e c/1eJ1aTh 0K/ 10 CBOeMY BOIIPOCY.
JloknaapIBalOT OJMH-/IBA NPEACTAaBUTENA KaxAoul koMannbl. [locne kaxzoro
JOKJIa/la TPOBOIUTCS OOCYXKICHUE COJAEpX aHUs OCHOBHBIX pazaenoB d3 «O
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TEXHUYECKOM pEryjJupoBaHun». B 00CyXJeHHH y4acTBYIOT CTYAEHThl BCEU
TPYIIIHIL.
dopma oT4eTa: KOHCIEKT C BBINOJHEHHBIMU 33JaHUSIMU.
IIpakTHyeckoe 3anaTue Ne 4
Tema: Omnpenenenvie ycuiauil U NOJ00p AJIEMEHTOB IIOCKON CUCTEMBI CXOMASIIUXCS
CUII
Heab: yMeTh ONpeAeisATh BEIUYMHBI U HANIPABJICHUS JACUCTBUS yPaBHOBEIINBAKOLIUX
cu rpaMYeCKUM U aHATTUTUYECKUM CITOCOOAMHU.
OO6opynoBaHme: pa3gaTOUYHbIN MaTEpHUal
MeToauvecKkue yKa3aHus: U3y4YUTh TEOPETUUECKUNA MaTEpral
X0/ BBINOJHEHUE: BBIIIOJHUTH 3aJaHHUs.
3ananmue:
1. TloBtroputs Temy «lIlmockast cucTeMa CXOAAIIUXCS CUID).
2. BemumuTe gaHHbIE U1 Ballero BapuaHTa (COrjlacHO HyMepallud B JKypHale).

Ne BapuanTa Fin Ne BapuanTa Fin Ne BapuanTa Fin

1 22 11 32 21 27
2 23 12 33 22 28
3 24 13 34 23 29
4 25 14 35 24 30
5 26 15 36 25 31
6 27 16 22 26 32
7 28 17 23 27 33
8 29 18 24 28 34
9 30 19 25 29 35
10 31 20 26 30 36

3.PaccmoTpuTe IpUMEp peIICHUS.

IIpumep  pewenus: HAaWTH  BEJIMYMHBl W HANpaBJEHUs  JACUCTBHS

ypaBHoBemuBaromux cui Fr u F3 rpaduyeckum u aHaauTHYeCKUM cioco0aMu, eciu
3ajanbl BenuurHa cuibl Fi1= 20 kH u nuauum aeiictus cun Fou Fs (puc. a).

Pemienne rpaguyeckum cnocodom.

[Tpunumaem macmtad cui: B 1 cm — 10 kH.

N3 npousBoabHON TOUKM a OTKJIaAbiBaeM B Maciutabe u3BecTHyr cuiy Fi, miuHa
BEKTOpa KOTOPOI paBHa JIITMHE OoTpe3ka ab = 2 cM (puc. 0).

UYepes Hauano u KoHEI[ BekTopa cuiibl Fi T.e. uepe3 Touku a u b, MpOBOJAUM JIMHUH,
napajuiesibHbIe TUHUSAM AeicTBus ¢l Fo u F3 Tak, 9T00b1 OHM TIepeceKanch B OHOM
touke c. [Ipu atom cunel F2 u F3 MoryT okaszaTthcs Kak crpaBa oT cuibl Fi (cMm. puc.
0), Tak 1 cieBa OoT Hee (pHC. B). ITO HE SABISASTCS OMMOKON MOCTPOSHUS, TOCKOIbKY
00a MOJy4YEHHBIX CHJIOBBIX  TPEYroJbHUKA  SIBIAIOTCA  JIByMS  YacTSAMH
napamienorpamma. Ho, Bce ke, mpaBujibHEe, Korja Mpu 00XOJe TpeyrojibHUKa
HOMEpa CWJI MIOYyT B HapacraroumeMm nopsake, T.e. BapuanTt F; F2 F;
OpeAnoYTUTENbHEE, 4YeM Bropod BapuanT. Cwisl Fo um  F;  sgBasrores
ypaBHOBeIIUBaOUMH cuity Fi.

N3mepsiem otpesku be u ca: be =2, 8 cMm, ca = 2,5 cM. Tak kak 1 cm coorBercTByeT 10
kH, nonyuyaem F»> = 28 kH, F3 =25 kH.
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PaccraBnsgem crpenkm Ha
orpe3kax bc um ca. U3
st 5 P YCIOBHS PaBHOBECHS BCE
CTPEJIKA JIOJDKHBI ~ OBITH
— B HalpaBJI€Hbl B OJHY
P CTOpOHY TIpu  oOxoje
TpeyroyibHuka. [TockonbKy
[ i1 R HampaBJieHHE Cuibl  Fi
a 6 3a1aHo (BHM3), OCTAJIbHbBIC
y CWJIBl  JIOJDKHBI  OBITH
HallpaBJIEHbl  TaK, Kak
MOKa3aHo Ha puc. 0, B, Ipu
3TOM KOHEIl BEKTOpa CHJIbI
F3 Oyzmer coBmagate ¢
Ha4yajaoM BEKTOpa CHJIbI F1.
OtBer: F2 =28 kH, F3 =25
kH; HampaBiieHuss 3TUX

g ¢ CHJI TTIOKA3aHbI HAa CUJIOBOM
4 — 3a0aHHAS CXeMma NEfiCTBHA CMi; 0, ¢ — BAPMAHTHI NOCTPOCHMS CHIOBOTO Tpe- TPCYTI'OJIbHUKC.
YTO/BHUKA; 2 — CXEMA CHJI U1 aHATHTHYECKOrO PCLICHUS Pemenne
AHAJIUNTHYECCKHUM

Crmocooom.

ITpoBogum ocu koopauHat O x u O y, TpaAUIIMOHHO HAMpaBisis MNEPBYIO M3 HUX
TOPU30HTAIBHO, & BTOPYIO — BEpTUKAIbHO. CUJIbI HaMpaBIsieM U3 Havyaia KOOPAUHAT
10 3aJaHHBIM JIMHHAM JaeicTBus 3-3 u 2-2. HanpasieHue BHIOMpacM MPOU3BOIBHO
(momycTuM, BIEBO — pucC. T). [IpocTaBisieM yTiibl MEX1y HampaBJIECHUSIMH BCEX CUI U
KOOPJAUHATHBIMU OCSIMH.

CocraBnsieM ypaBHEHHS:

—F2 cos 30°—Fszcos 15°=0

—F1- F2 cos 60°+ F3cos 75°=0

N3 nepBoro ypaBHeHUs TojydaeM BbipaxkeHue s Fo.

F>=—F3cos 15% cos 30°

[Toxncrasnsiem BeIpakenue i F2 Bo BTopoe ypaBHEHHUE:

—F1+ F3 cos 15°/ cos 30° x cos 60° + F3 cos 75 °=0;

Fz=Fi/ (cos 15° : cos 30° x cos 60° + cos 75°) = 20/ (0,966: 0,866 x 0,5 + 0,259) =
24,48 xkH

Onpenenus F3 | Haxoaum Fo:

F>=—F3 cos 15° cos 30° =24, 48x 0,966: 0,866 = -27,31 kH

Otsetr: Fo» = 27, 31 xH, sra cuna HampaBiieHa B CTOPOHY, MPOTHUBOMOJIOKHYIO
MOKa3aHHOM Ha PHC, O YeM FOBOPUT 3HAK «MHUHYC» MEpe]l YUCIOBBIM 3HAUeHUEM; F3
= 24,48 xkH, cuna HampaBiieHa Tak K€, Kak ITOKa3aHO Ha PUC. T, MOCKOJIbKY YUCIOBOE
3HAYEHUE MOJYUUIIOCHh CO 3HAKOM «ILTIOCY», KOTOPBIN OMYIIIEH.

4. TlepedepTuTe PUCYHOK C COOJIOICHHEM MaciTada.

5. Pemmure 3amauy
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6. Cpaenaiite BBIBOA.
KoHTpoJibHBIE BONIPOCHI:
1. Kak HailTu paBHOAEHCTBYIOIIYIO TPEX CUI?
2. UYTto MOXHO CKa3zaTb O JCHUCTBUMM CWJI, KOrJla WX PaBHOJCHCTBYIOIIAs paBHA
HYJII0?
3. OnummmTe OOUIMI MOPSIOK PEIICHUS 3aa4 O PAaBHOBECHH TPEX CHII IPaPUUIECKUM
CIIOCOOOM.
4. KaxkoB o001t mopsIOK PEHICHHS TeX ke 3a7a4 aHATUTUYECKUM CIIocoOoM?
5. Kaxkoli u3 ykazaHHBIX CIIOCO00B 0oJiee TOUeH?
6. IlpuBeauTe mpuUMeEphl YACTHBIX CIIYYa€B TPEX CHUIL.

dopMa 0TYETA: KOHCIIEKT C BBIITOJIHEHHBIMU 3a1aHUSIMU.

IIpakTuyeckoe 3ausiTue Ne 5

Tema: Onpenenenue ycuwin U nmogo0p 3JIEMEHTOB IIOCKON CUCTEMbI apajlielbHbIX
CUII
Heab: 3HaTH ONMpEIEICHUST MOMEHTA Mapbl CUJI U MOMEHTAa OTHOCUTEIBHO TOYKH,
YMETh ONPEAEIATh 3HAK MOMEHTA.
Oo0opyaoBanme: pa3gaTOYHbIN MaTepral
MeTtoauyecKue yKasaHus: U3y4YUTh TEOPETUYECKUNA MaTeprall
X0 BbINOJHEHHE: BBINOJHUTH 33JaHUS.
3ananue:
1. IloBTOpuTh TeMy «MOMEHT CHJIBI OTHOCUTENBHO TOUKH. [lapa crm.
2. Beimwumwure ganubie g Bamiero BapuaHnTa (COraacHO HyMEpaluuy B JKypHaJe).

Ne F1 Fz F3 F4 M aj ar as ayq as h4
BapuaHTa xkH kH xkH xkH kHm M M M M M M

1 20 10 30 40 15 1 2 3 4 5 0,5
2 15 20 10 30 40 5 1 2 3 4 0,8
3 40 15 20 10 30 4 5 1 2 3 0,7
4 30 40 15 20 10 3 4 5 1 2 0,6
5 20 30 40 15 20 2 3 4 5 1 0,3
6 10 20 30 40 15 1 2 3 4 5 0,4
7 50 10 20 30 40 5 1 2 3 4 0,5
8 40 50 10 20 30 4 5 1 2 3 0,6
9 30 40 50 10 20 3 4 5 1 2 0,3
10 25 30 40 50 10 2 3 4 5 1 0,4
11 10 25 30 40 50 1 2 3 4 5 0,5
12 20 10 25 30 40 2 1 2 3 4 0,6
13 35 20 10 25 30 3 2 1 2 3 0,7
14 40 35 20 10 25 4 3 2 1 2 0,8
15 30 40 35 20 10 5 4 3 2 1 0,3
16 50 30 40 35 20 1 5 4 3 2 0,4
17 15 50 30 40 35 2 1 5 4 3 0,5
18 20 15 50 30 40 3 2 1 5 4 0,6
19 30 20 15 50 30 4 3 2 1 5 0,7
20 40 30 20 15 50 5 4 3 2 1 0,8
21 45 40 30 20 15 1 5 4 3 2 0,3
22 50 45 40 30 20 2 1 5 4 3 0,4
23 10 50 45 40 30 3 2 1 5 4 0,5
24 20 10 50 45 40 4 3 2 1 5 0,6
25 30 20 10 50 45 5 4 3 2 1 0,7
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1. Paccmorpute npumep peueHus.

Fi=10 xH b 8 R
Fo=15 kH 7 o ; -
F; =20 xH % 32‘__‘3_ — “—£~74
Fs=25kH o, o = Q
M = 15 kHwm 2 A -
ai=2M a "
a=3Mm a3

a3:4M ay

a=5M as

35:6M

hs=0,2 m

Haxomaum mreun hy ho hs
hi=a;sin30°=2-0,5=1m
ho=a>sin 60°=3-0,866=2,598 m
h:z=az=4wm
Haxonum cyMMy MOMEHTOB OTHOCUTENBHO TOUKHU O:
YMo=—Fihi+Foho_Fshz3—Fshs4+M=-10-1+15-2,598-20-4-25-0,2+
15=-41,03xHm.
4. TlepeuepTuTe PUCYHOK.
5. Omnpenenute CyMMy MOMEHTOB BCEX CHJI OTHOCUTENIHLHO TOUKH O.
6. CrhemnaiiTe BBIBO/I.
KoHTpoJibHBIE BONIPOCHI:
1. Hamummure Gopmynny majis onpenescHUuss MOMEHTa CHJIBI OTHOCUTEIIBHO KaKOM-
A1M0O0 TOYKH Tea.
2. Kak onpenensieTcst 3HaKk MOMEHTA CUJIbI OTHOCUTEJIBHO KaKOU-THOO0 TOUKHU?
3. B yeM cXOACTBO W OTJIMYME BpAILATEIIbHBIX BO3JICMCTBUM, OKA3bIBAEMBIX Ha
TEJIO CUJION Y Mapou cui?
®DopmMa 0T4YeTA: KOHCIEKT C BBITIOJHEHHBIMU 3aJJaHUSIMH.
IIpakTHyeckoe 3ausiTue Ne 6
Tema: Onpenenenue ycuiani B 3J1IEMEHTAX MPOCTPAHCTBEHHOW CUCTEMBI CUIT
Heab: HayuyuTbCs ONPEAENATh YCWINS B CTEPKHSX, BbI3BAHHBIX JCHCTBHUEM Ipy3a,
COCTaBJISAITh YPABHEHUS PABHOBECHUS [JISl MPOCTPAHCTBEHHOM CHCTEMBI CXOJMSIINXCS
CHUJL
O6opynoBanme: pa3aTOYHbIN MaTepUal
MeToauvecKkue yKa3aHUs: H3yYUTh TEOPETUUECKUN MaTEpUal
Xo/ BbINOJIHEHHE: BBINOJIHUTD 3aJaHHUS.
3ananue:
YKka3aHus K BbINOJTHEHUI0 Pa0OTHI:
1.IToBTOpUTh MO YyueOHUKY TeMy «IIpocTpaHCTBEHHAsi CUCTEMA CHID».
2.Bpinuivre JaHHBIC IS BAllero BapuaHTa (COrIaCHO HyMepalluy B JKypHalie).
IIpumep pemieHus 3aga4yu:
OnpenenuTps yCUIus B CTEPKHSAX.
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[Topsimok pereHus:
1.Beiensem y3en (WM TOUKY) paBHOBECHE KOTOporo OyaeM paccMarpuBaTh. (B
JAHHOM CJIy4ae TOuky B).

2.3aMeHsieM CBSI3H, ICUCTBYIONINE HA TOUKY, CUJIAMH PEAKIUU.
Na 7

Ve b F- 20

3.BriOupaem HampaBiieHHEe KOOPAMHATHBIX Oced. B mpuHIUIIe UX MOKHO MPOBECTU
Kak yrogHo. Ho »xenatenbHo, 9TO0BI KaK MOYKHO OOJIBITIE YHCIIO HEU3BECTHBIX CHJT
OBLIIO K 3TUM OCSIM MEePIEHIANKYIISIPHO.

P V Ock V OpoBOJIMTCS JULS IPOBCPER,
‘ B KOHIC PCICHHA 341840

4.CocraBnisieM JIIA HaHHOﬁ 3a/1a491 YPAaBHCHUA PABHOBCCU U, pClIad UX, HAXOJAUM
HCHU3BCCTHBIC CUJIBI.

N X, =0 N, +N, xcos30°=0

i Y. =0 F+N.=xsin30%=10

K
L

5.Beipaxaem Nc U3 BTOpOro ypaBHEHUs

—F+N.xsin30°=0

¥ .
__F = = = 40wt

€ gin30° 05

T.x. cTano HN3BCCTHO, MOJKHO PCHIUTD IICPBOC YPABHCHHUC.
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— .-"-r'_1 + .""rlt- ® o053 =10

=
|

4= .""rll:- = cos 30°
= 4() = cos 30"
N, =40 x 0,866 =34 6xH

-
|

6./[151 mpoBepKH MPaBUIIBHOCTH MPOBEAEHHOTO PELIEHUS IPOBOAUM MPOU3BOJIBHYIO
0Chb V, HE COBIAAAIONIYIO ¢ X U Y ¥ COCTaBJISIEM JUUIsI HE€ YPABHEHUE PABHOBECHS.

Ecnu nmocie noactaBneHHBIX HAWIEHBIX BETUYHMH, YPaBHEHUE PABHO HYIIIO, TO 3a/1aya
pelieHa BepHo.

. Vo0 N | ®leos 307 — Fx s 30°+ N, =1
v B 34,6 0,866 —20= 05+ 40 ==-30-10+40=1

BapuaHThl 3a1aHuii )11 KOHTPOJILHOM padoThI.

OnpenenuTs yCWINS B CTEPKHAX , U300paKeHHBIX Ha pucyHke. Homep cxeMsbl B34Th
COOTBETCTBEHHO BallIEMy BApUAHTY.

ﬁ ry
A
- / ‘h."""'--._\ﬁ_

A -~ F2 Hﬂ- ) Fi
’ o - o =< } a6 ?f' H""‘--.._E_
é., B / N F2
C ’
C /ji/
Fi=10xH; F2=25kH; F3=30kH F3
F1=30kH: F2=35kH; F3=20kH . 2.
3{1‘“ r . - . f -
i S - -,
C j} =l C % " < . F2
F3 B F3 B

F1=20kH; F2=45kH; F3=20xH F1=10xH; F2=25xH; F3=30kH l
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A % F1
& ., "‘---._‘__ F2
= '!'h‘ F1 4 d_..!
(1] [ . F_Z 45:.- :L -'__fr.-f’
: ® B F3 Y
F1=20kH; F2=15¢H; F3=10xH % ~20kH: F2=55¢H: F3=25kH
7 8
‘. E F1
A g) ___.;x.-‘F_E_ A A P2
A A ,
60y — / B 4 0 4~ B
F3 C }f’
C %, F1=30kH; F2=45kH: F3=20kH 10
F1=40kH; F2=25kH; F3=20kH

4.PCHII/ITG CBOM BapHAHT.
5.0TBeThTE HA BOMPOCHI.
6.CrenaiiTe BEIBO/I.
KoHTpoJIbHBIE BONIPOCHI:
1.YTo Ha3bIBAIOT TNIABHBIM BEKTOPOM CHCTEMBI?
2.YeMy paBeH I1aBHbBIA MOMEHT CHCTEMBI?
3.Uemy paBHa paBHOJEHCTBYIOLIAS MPOU3BOJIBHON INIOCKOW CUCTEMBI CUIT?
4. Kakas cuctemMa CHJI Ha3bIBa€TCsl IPOCTPAHCTBEHHOM ?
dopma oTUYeTa: KOHCIIEKT C BHIIOJTHEHHBIMH 331aHUSIMU.
IIpakTnyeckoe 3ansitue Ne 7
Tema: Onpenenenuie HEHTPA TAKECTH MIIOCKUX QUTYP
Heab: o00001eHue, cucTeMaTusalus, yriryoneHue, 3aKkperieHue moaydYeHHbIX
TEOPETUUECKHUX 3HAHUU JIJIs ONIPEIETICHUS LIEHTPa TSXKECTH ITOCKUX (Uryp;
O6opynoBanme: pa3gaTOYHbIN MaTEpUa
MeTtoauyeckue yKa3aHus: U3yUYUTh TEOPETUUECKUNA MaTeprall
Xo0/1 BbINOJIHEHUE: BBIIIOJHUATD 3a/1aHHUS.
3aganme:
1. TloBropuTh MO yueOHUKY TeMy «LleHTp TsxecTm».

2.  BemumuTe gaHHbIE U1 Ballero BapuaHTa (COrjlacHO HyMepallud B JKypHale).

No X1, [Xo, |y, |z, |z3, No X, (X2, |y, |Z1, |z, No X, (X2, |y, |z1, |z3,
BapHAaHTa |wv  |wu  |MM  |uu  |wu |BAPHAHTA  |ww  |wv  |MM  |wu  |wv  |BAPHAHTA  |wm  |ww |[MM  |um [
1 20 |30 |70 |40 |10 11 60 |70 [110 |80 |50 21 40 |50 |90 |60 |30
2 40 1[50 190 |60 |30 12 50 |60 [100 |70 |40 22 60 |70 110 |80 |50
3 60 |70 |110 |80 |50 13 20 (30 |70 |40 |10 23 50 |60 100 |70 |40
4 50 |60 [100 |70 |40 14 40 [50 |90 |60 |30 24 20 (30 |70 |40 |10
5 20 |30 |70 |40 |10 15 60 |70 [110 |80 |50 25 40 |50 |90 |60 |30
6 40 1[50 190 |60 |30 16 50 |60 [100 |70 |40 26 60 |70 110 |80 |50
7 60 |70 |110 |80 |50 17 20 (30 |70 |40 |10 27 50 |60 100 |70 |40
8 50 |60 [100 |70 |40 18 40 [50 |90 |60 |30 28 20 |30 |70 40 [10
9 20 |30 |70 |40 |10 19 60 |70 [110 |80 |50 29 40 |50 |90 |60 |[30
10 40 |50 190 |60 |30 20 50 |60 [100 |70 |40 30 60 |70 110 |80 |50
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3. PaccmoTpuTe npuMep perieHusl.
Mpumep.
OnpenenuTs MOJIOKEHUE LIEHTPA TAKECTH QUTYPBI,
COCTABJICHHOM U3 TPEX TOHKHUX IMJIOCKUX IJIACTUHOK
IPsIMOYTOJIbHOM (hOPMBI, IEPECEKAIOLIUXCS IPYT C
JIPYTrOM NOJ NPSIMBIMU YTJIaMH; pa3Mepbl — B MM.
Pemenue.
1.ITomecTuM Hayaao KOOPJAWHAT B BEPIINHE
TPEXTPAHHOIO YIJja U PACHOJIOKUM OCU KOOPAUHAT
BJ10JIb JIMHUM NIEPECEUEHUS IIJIACTUHOK.
@urypa cCOCTOUT U3 TPEX MPSIMOYTOJIBHUKOB C
neHtpamu tsokectu Ci, Co , C3, pacnoyio’)KeHHBIMU Ha
NEPECEUECHUH MPSAMBIX, COSAUHSIOIIUX CEPEIUHBI
IPOTHUBOIOJIOXKHBIX CTOPOH.
2.cxonst u3 pazMepoB PUTYpHI, ONPEIeTUM HEOOXOAUMBIEC TaHHBIC JIJISl TOJACTAHOBKHU
B (hopmyiibl (3): A k — IIIOIIAIU MPSMOYTOJIBHUKOB U KOOPJMHATHI UX IIEHTPOB
TSAKECTH:
A1=3-5=15cm* Ci (1, 5;0;2,5);
Ar=4-8=32cMm?* C2 (2; 4; 0);
A3;=8-2=16 cm?* C30; 4; 1).
3.IloacTaBuM 3T naHHbIE B HOPMYIIBI (4) U BBIYUCIUM UCKOMBIE KOOPJAMHATHI IIEHTPA
TSKECTU (QUTYPHI:
Xc=(15-1,5+32-2+16-0)/(15+32+16)=1,37cm= 13,7 Mmm
ye=(15-0+32-4+16-4)/(15+32+16)=3,04 cm = 30,4 Mmm
z.=(15-25+32-0+16-1)/(15+32+16)=0,85 cm = 8,5 Mmm
Hentp Tsxectu Gurypsl pacnonoxen B Touke C (13,7; 30,4; 8,5).
4. Pemmre CBOM BapHaHT.
5. OtBeThTE HA BONPOCHI.
6. CuemaiTe BBIBOI.
KouTposbHBIE BONIPOCHI:
1. Jlaiite onmpeneneHue HEHTpa TSHKECTU Tena.
2.  UYemy paBeH cTaTUUYECKHI MOMEHT IJIOLIAAX OTHOCUTENIBHO Oocu abcuucc?
3. B Kakux eIMHUIIAX U3MEPAETCS CTATUYECKUI MOMEHT IIJIOCKON PUryphi?
4. Yemy paBeH CTaTHYECKUN MOMEHT IIOCKON (DUTYpbI OTHOCUTENHHO IIEHTPATHHON
ocu?
®opma oTYeTa: KOHCIIEKT C BHIITOJTHEHHBIMU 331aHUSIMHU.

IIpakTHueckoe 3ansaTue Ne 8
Tema: Onpenenenrie CKOPOCTEN U YCKOPEHUH JJIs MOCTYNATEIbHOIO IBUKEHUS.
Heab: o000011€HKE, cCUCTEMATU3AIIMS, YIIIYOJIEHHE, 3aKPEIUICHUE MOTYYEHHbIX
TEOPETUUECKUX 3HAHUM;
Oo0opynoBanme: pa31aTOUYHbIN MaTepual
MeToanuyecKue YKa3aHUsI: U3yYUTh TEOPETUUECKUN MAaTepHall
XoJ BbINOJIHEHHE: BBINOJHUTH 33JaHUS.
3ananue:

L}
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1. [ToBTOPUTH 110 YyueOHUKY TeMy «KrnHeMaTHKa TOUKWY.

2. BrinuinTe nanHbie A1 Balllero BapuaHTa (COrjiacHO HyMEpalluu B )KypHaJe).
Ne S, V4, VB, Ne S, V4, VB,, Ne S, V4,, VB,

BapuWaHTa |KM |KM/9 |KM./d |BapmMaHTa |KM |KM/9 |KM/4 |BapWadTta |KM |KM/9 |KM/9
1 110 | 30 20,4 11 130 | 34 24,8 21 110 | 30 20,4

2 120 | 32 22,6 12 140 | 36 26,2 22 120 | 32 22,6

3 130 | 34 24,8 13 110 | 30 20,4 23 130 | 34 24,8

4 140 | 36 262 14 120 | 32 22,6 24 140 | 36 26,2

5 110 | 30 204 15 130 | 34 24,8 25 110 | 30 204

6 120 | 32 22,6 16 140 | 36 26,2 26 120 | 32 22,6

7 130 | 34 24,8 17 110 | 30 20,4 27 130 | 34 24,8

8 140 | 36 26,2 18 120 | 32 22,6 28 140 | 36 26,2

9 110 | 30 204 19 130 | 34 24,8 29 110 | 30 204

10 120 | 32 22,6 20 140 | 36 26,2 30 120 | 32 22,6

3. Paccmotpure npumep pelieHus.

N3 nByX MyHKTOB 4 U B NPSIMOJIMHENHOTO IOCCE, HAXOALINUXCS OJUH OT APYroro Ha
paccrossun 100 KM, OJHOBPEMEHHO BBIE3KAIOT HABCTpeUy Jpyr Jpyry JBa
BEIIOCUNIEAUCTA W JBHXKYTCS C IIOCTOSIHHBIMM CKOPOCTsAMHM. Bemocunenucr,
BBIC3XKAOIUNA U3 A, UMEET CKOPOCTh V 4, & BEJIOCHMNEAUCT, BBICIKAOIMNA U3 B, —
CKOpOCTh VB, = 26,6 kM /4. OnpenennTp, 3a KaKoe BpeMs KaKIblii M3 HUX MPOEIET
paccrosinue 100 km. Uepe3 CKOIBKO 4acoB U TI€ OHU BCTPETATCS?

Pemennue.

1. HaxoauMm BpeMs, 3aTpady€HHOE MEPBBIM BEJIOCUIEAUCTOM Ha MPOE3J OT TOUKU A
1o B:

tap=Sus/va=100/40=251

2. Haxomum Bpewms, 3aTpauy€HHOE BTOPBIM BEJIOCHUIIEAUCTOM Ha MPOE3[ OT TOYKH B
o A:

tsa=Spa/ ve=100/26,6 =3,75 u.

3. Bpems m MecTO BCTpEYH BEJIOCUIICTUCTOB HAMOOJIEe MPOCTO OMPEIETUTh
rpaduaecku. Paccrosiaue mexay mynkramu 4 u B, paBaoel 00 kM, n300pa3um Ha ocu
opauHaT oTpe3koM B 50 mMm (puc.202), T.e. B MacmTade ps = 2 kM /MM (100 km = pg -
50MM u ... us = 100 kM / 50 kM = 2 kM /MM).

[To ocu abcmucc OTI0XKUM BpeMsi B MaciiTade

w= 0,1 u /MM (4 yaca U300pa’kE€HbI OTPE3KOM S

40 MM, modTomMy 4 94 = - 40 MM 1 =4 1/ 40 8] .. B,
MM = 0,1 9 /mm) ‘

[TepBebIii BenocuneaucT paccrosHue ot 4 a0 B & 8o
npoezxaer 3a 2,5 4. Ero mnepemenieHue " C.

n3o0paxkaercs Ha rpaduke npsmoit OB;.
BTopoii Benocunenuct paccrosinue ot B 1o A

&
npoe3xkaer 3a 3,75 4 W ero mnepeMelieHue 20
n3o00pakaercs Ha rpaduke mpsamMoit By A2 | \A

100

IS

Touka C;> mnepeceueHus: obOoux rpapuKoB

YKa3bIBaCT MECTO M BpEMs BCTPCUH. ~

Bcerpeua npoucxoaut Ha paccrosHuu S 4 = 60

KM OT MYHKTa A (WU Ha PACCTOSHUU.

S5 =40 kM oT myHKTa B) uepe3 At = 1,5 4 mocje Havyana IBUKEHUS BEJIOCUIICIUCTOB.
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Ecmum BmecTo rpaduyeckoro pemieHus NPUMEHHTh AHAIUTUYECKOE, TO MOXKHO
paccykJaTh TaKUM 00pa3oM.
JlomycTuM, 4TO MECTO BCTPEUU MPOUCXOJAUT HA PACCTOSIHUU S OT MyHKTa A, a BpeMs J10
BcTpeun At , cudmrTas OT Hauaja JABWXKEHUs. Toraa ypaBHEHHE JIBUKEHHUS IEPBOTO
BEJIOCUTICIUCTA PUMET BU]T
S'=v4 - At u ypaBHEHUE JIBUKEHUS BTOpOro Bemocuneaucra S = Syp_vp - At rue So =
100 kM — paccTosiTHUE OT MECTOHAXOXIEHUS BTOPOrO BEJIOCUIIEIUCTA 10 MyHKTa 4 B
MOMEHT Hauaja otcueTa (mpu t = 0).
Tak kak neBbie yact ypaBHeHus (1) u (2) paBHBI, TO v4 - At =Sp_vz - At.
Orcrona
At=S8o/(va+vg) =100/(40 +26,6)=1,5u.
N3 ypaBHenus (1) onpenensiem S:
S=vs-At=40-1,5=60 km.
4. Pemmre CBOM BapHaHT.
5. OrtBeThTE Ha BOIPOCHI.
6. CuemaiTe BBIBOI.
KonTpoJsbHbIE BONPOCHI:
1. JlaiiTe onpeniesiecHNE KUHEMAaTUKHU.
2. Yro Ha3bIBAIOT TPACKTOPHUECH?
3. B kakux eIMHUIAX U3MEPSETCSA CKOPOCThH?
4. UYemy paBeH MOJYJIb CPEIHEN CKOPOCTH?
5. B KaKuX €IMHUIAX U3MEPSIETCsl yCKOpeHue?
dopMa oT4YeTa: KOHCIIEKT C BHIMOJHEHHBIMU 33/IaHUSIMU.
IIpakTHuyeckoe 3anaTHe Ne 9
Tema: OnpeneneHue JMHEWHBIX M YIVIOBBIX CKOPOCTEH, YCKOPEHUH Ui
BpalaTeIbLHOIO JIBHXKCHUS
Heab: ymers pemiath 3aa4d MO OIPEAEIIEHUIO JIMHEUHBIX U YTIIOBBIX CKOPOCTEW,
YCKOPEHUH JIJIs1 BpallaTeIbHOIO JIBHXKCHUS
Oo0opynoBanme: pa31aTOUYHBIN MaTepua
MeToauyecKue YKa3aHusi: U3yYUTh TEOPETUUCCKUN MaTepual
Xo/1 BbINOJIHEHUE: BHITIOJHUTH 3aJaHUS.
3ananue:
IToBOPOT T€J1a OTHOCUTENBHO HETIOJBUKHOW OCH 3a1a€TCS YTIIOM [TIOBOPOTA,
BBIPaKEHHBIM B paauaHax: ¢@(pan). HampaieHne nojgoKUTEIbHOTO TOBOPOTA
CBSI3aHO C HAIPABJICHUEM OCH BpallleHUs MPAaBUJIOM MPABOTO BUHTA.
YrnoBast CKOpOCTh paBHA MEPBOM MPOU3BOIHON yIJjia MTOBOPOTA IO BPEMEHH :
©=@(paj/c)
VYTri10BOE yCKOpEHHE paBHO MEPBOM MPOU3BOAHON YTIIOBOM CKOPOCTH MO BPEMEHU
WJIM BTOPOM MPOU3BOAHON yriia MOBOPOTA MO BPEMEHU: £ = o=@, (pan/c?)
CBsI3b TMHENHOM M YTIIOBOM CKOPOCTEN UMEIOT BUA: V= ® ‘R
HopManbHOE yCKOPEHHE YaCTHIBI PABHO ©:  an =v>/R
TaHreHunanbHOE YCKOPEHUE YaCTULIbI PAaBHO: &= € - R

[TosHOE YCKOPEHHE PaBHO: a=/ a + a2
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OcHOBHOE ypaBHEHHUE JMHAMUKHU BPAIIATEILHOTO JIBUKEHUS OTHOCUTEIBLHO
HENOABMKHONU OCH UMEET BUJI: M=1I¢
rae M- pe3yiabTUPYIOLIMK MOMEHT NEUCTBYIOLIUX CWII, [- MOMEHT MHEpLIMU Tela
OTHOCHUTENBHO OCH, £- YTIIOBOE YCKOPEHHUE.
1) MarepuanbHas Touka Maccoi m=0,2Kr Bpamiaercs Mo OKPY>KHOCTU PaJUyCcOM
R=1,2m. 3aBHCHMOCTb yIJIa IIOBOPOTA OT BPEMEHH MMEET BUL  @=(5+2t+31 ) pao.
HaiitTu B MOMEHT BpeMEHU t=5C YIJOBYIO CKOPOCTh (O, YIJIOBOE YCKOPEHHUE &,
JUHEWHYIO CKOPOCTh V, HOPMAJIbHOE d,, TAHTCHIMAIBHOE d; U MOJHOE YCKOPEHUE
TOYKH d.
2) OpHoponubiii auck Maccod m=4 kr u paauycom R=0,4m Bpamaercs
OTHOCHUTEJILHO OCH, MPOXOMSIIEH uepe3 UEHTP AHCKAa U TMEePIeHANKYISPHON €ero
IUIOCKOCTH C YIJIOBBIM YCKOPEHHEM £=3paj/c’ Tox AeHCTBUEM KacaTelbHOM cuibl F,
OPWIOKEHHOW K 00oay nucka. HallTu MOMeHT cuiibl M AeiCTBYIOUIMI Ha JHUCK U
cuny F .
3) OnHopoaHBIA CcTEepKEeHb Maccoil m= 2,4kr o jiuuHOM [=1,2M Bpamaercs
OTHOCHUTEJILHO OCH TEPICHAUKYISIPHON CTEP)KHIO W MPOXOJAIIEH Yepe3 ero IEHTP
TaK 4TO 3aBUCHUMOCTH yIJia IIOBOPOTA OT BPEMEHM HUMEET BHUA @=(4t+21)pao.
Havitu B MOMEHT BpeMEHU =5¢ yIIOBYIO CKOPOCTh (®, YTIIOBOE YCKOPEHUE €, MOMEHT
JEUCTBYIOIIEH CHIIBI M .
4) OpHOpomHBIM JOUCK Maccod m= 2kr W paguycom R=0,4m BpalllaeTcs
OTHOCHUTEJIBHO OCH MEPINEHANKYJISIPHON IUCKY W MPOXOMSNIEH Yepe3 ero UEeHTp Tak
YTO 3aBUCHUMOCTbH YIJjia TIOBOPOTA OT BPEMEHU UMeEET Bui ¢=(5t+1)pao. Haiitu B
MOMEHT BpPEMEHH f(=6C YTJIOBYIO CKOPOCTh (0, YIJIOBO€ YCKOPEHHUE &, MOMEHT
JNEUCTBYIOIIEN CHIIBL M .
5) OpHopoaHbli cTepkeHb Macco m= 1,8kr o mmuHOM [=1,2M Bpamaercs
OTHOCHUTEJILHO OCH MEPIEeHIUKYJISIPHOU CTEPIKHIO M TPOXOSIIEH uepe3 OJUH U3 €ro
KOHIIOB TaK YTO 3aBHCUMOCThH YTJIOBOM CKOpPOCTHU OT BPEMEHU HUMEET BUJ
=(4t+0,2¢ )pad/c. HaliTu B MOMEHT BpEMEHH [=4C YIJIOBOE YCKOPEHHE & M MOMEHT
JEUCTBYIOLIEH CUIIBI M .
KouTposbHBIE BONIPOCHI:
1.Kak onpenensercs: JTUHEWHAss CKOPOCTh MaTepuUaibHOW TOUKU?
2. Kak onpenensiercst yriioBass CKOPOCTb MaTE€pUAIbHOTO Teia?
3. Kak ompenensiercs yCKOpeHHs AJisl BpallaTENbHOTO JBHKEHHUS MaTEpUAIBHOTO
Tena’?
dopMa oT4YeTa: KOHCIEKT C BHIMOJHEHHBIMU 33/IaHUSIMU.

IIpakTnueckoe 3ansaTue Nel(.
Tema: Ilpumenenne npunuuna /lanamOepa K pelleHHIO 3ajay Ha MPSIMOJIUHEUHOE
JBUKEHUE TOUKHU
Heab: yMeThb COCTaBIATH YypaBHEHUS pPAaBHOBECHUsS JUIsl pEIICHUs 3ajady Ha
IPSIMOJIMHENHOE JIBUXKEHUE TOUKHU.
Oo0opynoBanme: pa31aTOUYHbIN MaTepual
MeToanuyecKue YKa3aHUsI: U3yYUTh TEOPETUUECKUN MAaTepHall
XoJ BbINOJIHEHHE: BBINOJHUTH 33JaHUS.
3ananue:
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1. TToBTOpUTH MO Y4eOHUKY TeMy «/[BrkeHne HeCBOOOTHON MaTEPUAIIBHON TOUKH.
2. Belnuiure JJaHHbIE JIJ1s1 BAIlIETO BapuaHTa (COTJIACHO HYMEpalluK B KYypHAJIe).
Ne G, F, S, Ne G, F, S, Ne G, F, S,
BapHUaHTa kH kH M BapHUaHTa kH kH M BapHaHTa kH kH M
1 100 20 2 11 150 25 3 21 205 30 2
2 105 25 3 12 155 30 4 22 210 | 35 3
3 110 30 4 13 160 35 5 23 215 40 4
4 115 35 5 14 165 40 6 24 220 45 5
5 120 40 6 15 170 45 7 25 225 50 6
6 125 45 7 16 175 50 8 26 230 55 7
7 130 50 8 17 180 55 4 27 235 60 8
8 135 55 4 18 185 60 5 28 240 65 4
9 140 60 5 19 190 65 6 29 245 70 5
10 145 65 6 20 195 70 7 30 250 | 75 6
3. PaccmoTpuTe npumep penieHus.
IIpumep.
ITo wnaknonHoit mockocth AB jnuHot 4 M u yraom mnogbema o = 15°

paBHOYCKOpeHHO noaHumarot rpy3 M Becom G = 200 kH, nocrosinnoi cunoit F = 65
kH, HampaBieHHON NAapaJIEIbHO HAKJIOHHOW IUIOCKOCTH. OIpenenuTs, CKOJBKO
BpEMEHU MOTpelyeTcs, 4ToObl IMEepeMecTUTh Ipy3 Ha paccrosHue AB , ecnu
KO3 (DULMEHT TPEHUs NPHU ABMXKEHHUH Irpy3a Mo HaKJIOHHOM miockoctu f = 0,05.
Pemennue.

1. U300pa3um Teno M Ha HaKJIIOHHOM IJIOCKOCTH C MPHUJIOKEHHBIMU K HEMY CHJIAMU
G u F, a Ttaxxke cunoil TpeHuss R r u HopmanpHOM peakumed R . HakimoHHOMN
IIJIOCKOCTH.

Haxonsice moa JeHCTBUEM DTHUX CHJI, TEJIO ABMIXKETCS IO HAKJIOHHOM IMJIOCKOCTHU C
IIOCTOSTHHBIM YCKOPEHUEM a.

2. I'py3 mepemeniaercs paBHOYCKOPEHHO, 0€3 HayalbHOW CKOpOCTH. Bpems ero
JIBHKCHHUSI MOYKHO ONPEACIINTh U3 YPaBHEHUS
JBUKEHUS

S=at?/2 oxyma t = \ 2S/a, Ho
MpPEeABAPUTENILHO HEOOXOJUMO  ONpPENETUTh
YCKOpEHHE a.

3. _— Tak xak rpy3 IBUXKETCA C YCKOPEHHUEM,
To cuinbl G u F, R r u R, mpuiioxkeHHsle K
HEMy, He 00pa3ylT ypaBHOBEIICHHOU
cuctemsbl. [lpwinoxum k 1py3y M cuny
unHepuuu Fy = ma = Ga / g, HanpaBuB ee B
CTOPOHY, IIPOTUBOIIOJIOKHYIO YCKOPEHHIO a.
Teneps cucrema natu cun G, F, R ¢, R o, F 4

ABJISIETCSl YPABHOBEIICHHOIA.
4. BeiOepeM cucteMy KOOpJAMHAT, KaK MOKa3aHO Ha PHUC, U CIIPOCLIMPYEM BCE CUJIbI HA
ocH X U 'y. Torjga nojsy4um J1Ba ypaBHEHUSI PAaBHOBECHSL:
dFx=0;F-Gsina—-R¢—Fy=0; (1)
dFiy=0;R1—Gcosa=0.(2)
5. U3 ypaBuenus (1)
Fu=F—-Gsina—R ¢ Ho cuna tpenuss R (=f R, .
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Hopmanbshyto peakiuio R , HalineM u3 ypaBHeHus (2)
Ra=Gcos a.
IToaTomy
F.=F — G sin a — f G cosa = F- G(sina + f cosa).
[ToncTaBuM B 3TO ypaBHEHUE YUCIIOBBIC 3HAYCHUS
Fu=65—-200 (sin 15°+ 0,05 cos 15°) =65 - 61,4 =3,6 kH
6. U3 Beipaxenus Fy, = G/g - a HaiineM ycKOpeHue a:
a=F. g)/G=(3,6-9,81)/200=0,18m/c? L
7. [logCTaBHB 3HAYCHHE YCKOPCHHS a B BhIpakeHme t = V2S/2, HaiimeMm Bpems
nepeMelleHus rpy3a M mo Bcel J1rHe HaKIIOHHOM TIOCKOCTH:
t=V2S/a=12-4/0,18 =6,7 c.
4. Pemute CBO BapUaHT.
5. OTBeThTE HA BONPOCHI.
6. Cnenaite BBIBO.
KoHTpoJibHBIE BONIPOCHI:
1. Yto uzyyaer nuHamMuka’?
2. Kakas cuctema oTcueTa Ha3bIBa€TCsl MHEPLMATbHON?
3. B 4em COCTOUT NpHUHIUI UHEPLUUU?
4. B yeM 3aKJIFO4aeTCs OCHOBHOM 3aKOH JUHAMUKU?
5. UeMy paBHO 3HAYEHHE CUIIBI TSIKECTH Tela?

dopma oT4eTa: KOHCIEKT C BHINOJHEHHBIMH 33JaHUSIMU.

IIpakTueckoe 3ansaTue Ne 11

Tema: Pacuer NpoYHOCTH CKAThIX U PACTAHYTHIX JJIEMEHTOB IO MPEACIbHOMY
COCTOSIHUIO
Heab (oOyuaromasi, pa3BUBaOUIAs, BOCHHUTATE/NbHAS): HAYUYUTHCA MPUMEHSTH
yCJIOBUE TPOYHOCTH NP PEIICHUU 3a/1au.
Oo0opynoBanme: pa3gaToOYHbIN MaTepUal
MeToauuecKue yKa3aHusi: U3y4UTh TEOPETUUECKUN MaTepual
Xo/1 BbINOJIHEHUE: BHITIOJHUTH 3aJaHUS.
Yka3zaHus K BbINOJTHEHUI0 PA00OTHI:
1. IToBTOpUTH IO YueOHUKY TeMy «PacTsokeHue u coxatuey.
2. BeimumuTe JaHHbBIE U1l Balllero BapuaHTa (COrjlaCcHO HyMEepallid B )KypHale).

Ne G, F, Ne G, F, Ne G, F,
BapHUaHTa kH kH BapHUaHTa kH kH BapHaHTa kH kH
1 1,4 10 11 1,6 12 21 1,8 14
2 1,6 12 12 1,8 14 22 2,0 16
3 1,8 14 13 2,0 16 23 2,2 18
4 2,0 16 14 2,2 18 24 1,4 10
5 2,2 18 15 1,4 10 25 1,6 12
6 1,4 10 16 1,6 12 26 1,8 14
7 1,6 12 17 1,8 14 27 2,0 16
8 1,8 14 18 2,0 16 28 2,2 18
9 2,0 16 19 2,2 18 29 1,4 10
10 2,2 18 20 1,4 10 30 1,6 12

3. Paccmortpure npumep pemieHus.

IIpumep.
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OnHoponHas )xectkas mta 4B cunoi Tsxkectu G = 1, 2 xH Harpyskena cunoi F' =
8 kH. OnpenenuTs U3 ycnoBUs NpOYHOCTU AuaMeTp ctepxHs CD, ynep:KUBaroIiero
IUINTY B TOPU30HTAIBHOM TOIOKEHUH; O = 45°, [6] = 150 H/mm 2.

Pewenne.

1. Ilpumensst meTona ceueHuil, pacceuem crepxkeb CD. OTOpOCHUB BEPXHIOK €r0
4acTh BMECTE C MIapHUPOM D, 3aMEHUM HX JICVCTBUE HA OCTABIIYIOCS 4acTh
HOpManbHOM cuioid N. Cuiia TSyKECTH TUIMTBI PUII0KEHA TOCEPEANHE €€ JAJIUHBI.

2. Jlnsa onpeneneHus cuiibl N COCTaBUM YpaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUKH
A Bcex cuil, IEUCTBYIOLIUX HA IJIUTY:

- G-AB/2+N-ACsind—F-AB=0.

G=12xH
™
Z
TR 1.5 m
4 M it £ 2 2M &
Otcronma

N=(G-AB/2+F:-AB)/(ACsiné&)=(1,2-1+8-2)/(1,55sin45°) =16,2 xH
3. Ilnomaap monepevHoOro CeYeHus: CTEPKHs, 00eCIeunBaIOLLYI0 €r0 TPOYHOCTD,
HAXOJMM II0 pacyeTHol (Gopmyite, uMes B BuLy, uto N = 16,2 -10° Hu [c] = 150
H/mm 2,
A>N/[o] =16,2-10°/ 150 = 108 mMm 2.
4. U3 Gopmyibl UIOMAAN Kpyra HAXOIUM JHUAMETP CTEPXKHS:
d=V4A4/a=V4-108/7x=11,8 mm.
OKkpyTJisig 10 YeTHOTO YKCIia, IPUHUMAaeM 3HadeHue auamerpa d = 12 mwm.
4.  PemwuTe CBOM BapuaHT.
5. OtBeThTE HA BOIMPOCHI.
6. CrhemnaiiTe BBIBO/I.
KoHTpoJibHBIE BONIPOCHI:
1. Kak Hy>XHO Harpy3uTb NpsIMOi OpycC, 4TOOBI OH pabOTall TOJBKO HA PACTSHKEHHUE
(cxatue)?
2. Cdodopmynupyiite 3akoH ['yka. KakoB ¢puszndeckuii cMbICT MOYJISI IPOI0JIHHOM
yopyroctu?
3. UTo0 Takoe «IpeeTbHOE HAMIPSKEHUE» U UTO TAKOE «PacUeTHOE HANPSKEHUE» ?
4. Yro Takoe A0MycKaeMoe HaIpsKEHUE U KaK OHO BbIOMpaeTcs B 3aBUCUMOCTH OT
CBOWMCTB MaTepuajIoB?
5. Kak MOXHO JaHHYIO CTaTHYECKU HEOMIPEAETUMYIO CUCTEMY IPEBPATUTH B
CTaTUYECKU HEONIPEAECIUMYIO?
dopma oT4YeTa: KOHCIIEKT C BHIIIOJHEHHBIMH 331aHUSIMU.

IIpakTnueckoe 3ansaTue Ne 12
Tema: IlocTpoeHue 3m0p NPOJOIBHBIX CHII U HANPSLKEHUN
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Heab: o0006menue, cucreMaTu3anus, yriryojieHue, 3aKperyieHUue MOy YeHHbBIX
TEOPETUYECKUX 3HAHUM;

Oo0opynoBanme: pa3gaToOYHbI MaTepUal

MeToanyeckue yKa3aHMs: U3yYUTb TEOPETUYECKUN MaTEpUal

Xo/1 BbINOJIHEHUE: BBITIOJHUTD 3a/1aHHUS.

3ananue:

JIByXCTyIleHYaThli CTaIbHOU Opyc, UIMHA CTYyIIEHEW KOTOPOTO yYKa3aHa Ha CXeMe,
Harpy>xeHsl cuiamu Fiu Fa. IIocTpouTs 3M0pBI MPOIOIBHBIX CHII U HOPMAJIBHBIX
HanpsbKeHul no anuHe Opyca. Onpenenuts yuiMHeHne (YKopoueHue) opyca, IpuHsB

_ 5
£=2-10 MIla.

3apava: Yucnossie 3HaueHus cui Fu F2 a Tak e mmomaneil nonepevyHsiX CEYEHUN
cTyneHer A1 1 Az B3STh U3 TaOJIUIIBIL.

Bapuanr Fi xkH F,, kH Ay, cm? Ay, cm?
1 22,0 30,6 2,7 2,1
2 16,0 8,0 1,4 0,4
3 3,5 12,0 2,5 1,8
4 15,0 30,0 2,1 1,6
5 10,0 20,0 1,2 0,8
6 12,0 30,0 2,1 2,5
7 14,0 16,0 2.4 2,8
8 6,0 3,0 0,4 0,8
9 10,8 29,0 1,8 2,0
10 3,3 8,0 0,4 0,5

I I I 4 v

A
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~

130
0
170
,3:.
120
5]
e
"
'\b
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le

i
A A T
& 1 §‘§115 4 S | 118 §FE 3 i 1
I
f T'Ef E 7] "‘F,
i w )71 o X
p y | | L
- ]
“‘*31_15 off | AR JE gl] |
= Ay| S ‘ 2| S 2|8 A |8 %
| ; 7
s A ‘* A h A als J’Fﬂ
|
I ’
1 A lFf - 1

dopMa 0THYeTAa: KOHCIIEKT C BHIMIOJIHEHHBIMU 3aJIaHUSIMU.
IpakTuyeckoe 3ausitue Ne 13.
Tema: Pacuer pa3zbeMHBIX U HE Pa3bEMHBIX COSTMHEHHM Ha CPE3 U CMSITHE
Heab: o00600menue, cucreMaruzanusi, YyriIyOJIeHHE, 3aKpelyieHue MOJyUYEeHHbIX
TEOPETUUECKUX 3HAHUM; HAyYUThCA pElIaTh NMPAKTHYECKUE 3a/1a4d HA TEMY Cpe3 U
CMSTHE.
O6opynoBanme: pa3aTOYHbIN MaTepUal
MeToauvecKkue yKa3aHus: U3yUYUTh TEOPETUUECKUN MaTEprall
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X0/ BbINOJIHEHHEe: BBINOJIHUTD 3aJaHHUS.
3ananue:
Pacuer Hepa3zbeMHBIX COEAUHEHUM.
3ananmue 1
s
SHSHS
R T

. - .

EEEL

OHpG,Z[GJII/ITL MHUHUMAaJIbHBIN AUaMCTpP 3aKJICIIKU do w3 pacdu€rta Ha CpE3 H
HAUMCHBIIYIO TOJIIIMHY COCOAUHACMBIX IIJIACTHUH 0 U3 pacdc€Tta Ha CMATUC OJIA

COCAMHCHU, IIOKA3aHHOI'O Ha PHUCYHKC, CCJIM Ha HCT'O ﬂeﬁCTByeT cuna F.
Bapuant 1 2 3 4 5 6 7 8 9 10

Bennunna
F kHF. kH 1,5 (20 |25 [30 |35 [40 |45 |50 |55 |60
3aganue 2
| 'ﬂrb 2| F
58 o I S e

Ry

Onpenenute JOMyCKaeMyl Ccuily F M3 pacuera Ha Cpe3 M HAaUMEHBIIYIO TOJIIUHY
COEIMHAEMBIX IJIACTUH O U3 pacueTa Ha CMSITHE IS COSAMHEHUS, NMOKa3aHHOTO Ha
PHUCYHKE, €CJIH TUaMETP 3aKJIENKH do.

Bapuant 1 2 3 4 5 6 7 8 9 10
Bemrmna |, | 8 6 5 4 3 25 |2 1.5
do , mm
3axanue 3

e

irk\W-I-F

| OO

Onpenenuts MUHHUMANbHBIM JHAMETp 3akKienKku do U3 pacyeTta Ha cpe3 |
HAMMEHBIIYI0 TOJIIMHY COCIUHSIEMBIX IUJIACTUH O W3 pacuera Ha CMSTHE IS
COEMHEHNS, IOKa3aHHOI0 HA PUCYHKE, €CIIM HA HETO NEUCTBYET cuia F.

Bapuant 1 2 3 4 5 6 7 8 9 10

Bemtmia | 50| 475 45| 425| 40| 3,75| 35| 325| 30| 275
F, kH

3ananue 4
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OnpenenuTs AOMYyCKAEMYIO CHIIy [’ W3 pacyeTa Ha Cpe3 W HAaUMEHBIIYIO TOJIIUHY
COEIUHSAEMBIX IUIACTUH 0 U3 pacdyeTa Ha CMSITHE JJI COCAMHEHHUs, NMOKAa3aHHOTIO Ha
PUCYHKE, €CJIH JUAMETP 3aKJIEIKH do.

Bapuant 1 2 3 4 5 6 7 8 9 10

Bemanna 4 |3 |25 2 15 |12 |10 |8 6
do, MM

Pacuer pa3beMHBIX COETUMHEHUN

Ipumep 5. Ompenenuth HEOOXOAMMOE KOIMYECTBO OOJTOB, 0OECTICUUBAIOIIUX
OPOYHOCTh COEAMHEHHS Ha Cpe3 U CMSTHE, €Clid OO0IIas TOJIIMHA COEIUHSEMBIX
neranei h=10mM, npunoxxenHas Harpy3ka F=100 kH, nomyckaemble HampskeHUS
o V= 1008 a: 7, |= 234Ma

F - § i
Ei ., ...
Pemienne:
1. KOHCTpYKTHBHO, B COOTBETCTBHH C TOJIIIMHOW COSTUHSIEMBIX JIeTaliell BIOUpaeM
auamMeTp 0oyiTa U3 CIpaBOYHOM TaOmuIkl. Tak Kak TONIIWHA COSAMHSIEMBIX JIETaICH
1o ycyoBuio 3a1aun 10 MM, u3 Tabaunbel noadepeM cranaapTHeiid 6ont M10.
2. YcnoBue NpOYHOCTH Ha Cpe3:
2o}
A,
N3 ycnoBust IpOYHOCTH HA Cpe3 ONPEAETUTD Acp:

g
A-".’F = F
- [y

torm

Tak kak Q=F=100kH, To
100-10°
4y =
25

3. Onpenenuth MIOMIAAb Cpe3a OJJHOTO OoJTa:
- st 6osita M 10 1o Tabnuile onpeneauTh BHYTPEHHUN TuaMeTp pe3bObl dpuyr.=8,876
MM.
- OIIPEIeTUTH TUIONIAAb CEUCHUS 00JITa 10 BHYTPEHHEMY JUAMETPY

L i 3314.8.876
‘{';ﬁ" = _E-x = }- :

Pucynok 10.1

r
= WMy~

=61 8%a°
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4. Onpenenutb HEOOXOUMOE KOJIMYECTBO OOJITOB, 00ECIEUNBAIOLIUX POYHOCTh
COEMHEHMSI Ha CPE3:
2000
ﬁ =2 6468
AL 6184
: , CJIEIOBATENIBHO 17151 00ECIIeYeHNsI IPOYHOCTH Ha CPe3
norpedyercst 65 6onroB M10.

5. W3 ycnoBus IpOYHOCTH HA CMSATHE:

(,r_,__w - = O-fsc

sl

ONpeaennuTh Acu:

PR L R TR TR
R

6. OnpenenuTs MIOaab CMATHS OJHOTO OOJTA!

Al =6 g k= BET6-10 =85 T600¢

7. OnpeAenuTb KOJTUIECTBO O0JITOB, 00€CTIEUNBAIOIINX TPOYHOCTH COCTMHEHUS Ha
CMSATHE:

A, 83333
A 8876

22

035

, CIIEJIOBATEIIbHO Il 00eCTIeYeHUs MPOYHOCTH Ha CMATHE
notpedyercst 10 6onroB M10.
8. Jlnsa obecrniedeHust MPOYHOCTH COCTMHEHUSI Ha CPe3 U CMATHE MOTpeOdyeTcs 65
6onroB M10. (Caenyer BoIOpaTh HanOOJbIIIEe 3HAUCHUE U3 IBYX BBIYHCICHHBIX).
BapuanTsl 3a1anuii:

Bapuant | 1 2 3 4 5 6 7 8 9 10
H, mm, 10 15 20 25 30 35 40 45 50 55
F.kH 50 100 | 60 200 [ 70 30 150 {90 110 | 120
[ocm], MIIa 240 (250 200 |210 |260 [280 [290 |300 |310 |320
[tcp], MIla 100 | 150 [120 [130 | 140 |150 |155 |[145 [120 |135

dopMa oT4YeTa: KOHCIIEKT C BBITIOJIHCHHBIMH 3aJIaHUSIMU.

IIpakTuyeckoe 3ausitue Ne 14
Tema: Onpenenenrie riaaBHBIX MOMEHTOB COCTABHBIX KOHCTPYKITUH.
Heab: o00001eHue, cuCTEMaTU3AIIMS, YIIIYOJICHHE, 3aKPETUICHUE MTOTYYEHHBIX
TEOPETUUECKUX 3HAHUM;
Oo6opynoBanme: pa3gaTOYHbIN MaTEpUa
MeTtoauyeckue yKa3aHus: U3yUYUTh TEOPETUUECKUNA MaTeprall
X0/ BbINOJHEHHUE: BHINOJHUTH 33JJaHUS.
3aganme:
Bpruncnuth TiIaBHBIE LEHTpPaAJbHBIE MOMEHTHI MHEPLUHUHM COCTaBHbIX ceueHuil. [lpu
pacueTe BOCIMOJB30BaThCSl JAHHBIMU TaOIUIbI, BHIOpPAB HEOOXOIUMBIEC BEIMYUHBI.
['eoMeTpuyeckre XapakTepUCTUKH cTalld ropsiuexaranoil BeiOpats no 'OCT 8239-89
(banku nBytaBpoBsie) u 'OCT 8240-89 (IlIBemiepsr)
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1|12|3|4]|5]|6]|7|8
* weennepa (10 |12 |14 |16 |18 |20 |22 |24
f* asytaspa |10 |12 |14 |16 |18 |20 |22 |24
a, MM 8 |10 |12 |14 |16 | 8 |10 |12
C, MM 10 |15 |20 {25 |30 (10 |15 |20

B = R R

IIpumep BbINOJITHEHUSA

Boerunciauts rinmaBHEIE HCHTPAJIbHBIC MOMCHTBI HHCPIIUU ITJIOCKOT'O CCUCHMA.

\'\‘}\\\\‘

N920_ i

IIIIIIIIIIIIIIIIII)IIIII

Pemenune
1. Yeptum ueptex B Macmrtade 1:2
2. IIpoBoauM ocH KOOPAMHAT U OTMEUYaeM TOUKy O
3. Pa3buBaem cioxHyo (GUrypy Ha MpoCThie
I — npssMOyrosibHUK
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II - mpsAMOYTOJIEHUK

III- nByTaBp

IV- nByTasp

4. BeruucieHueM U u3 Tabyuil (CM. MPUIIOKEHNE) HAXOAUM

- U1 IPSAAMOYTOJIBHUKA A=A, =25-2=50cm”

- ISt AByTaBpa IuIomagp 2 — A = 26,8 o

h =200y b =100 Mm,d =52 mm,t=84mm, [ =1840cm*, [ = 115cm* )

(, .
*. 7,
X=x,
xi
7 G
’ ‘W\ \A
-
Ko
G T A
SIS
s b
P ey

X
b, b, al
25cM

[Tnomans Beelt purypsl
A=A +A, +A;+A; =50-2+4268-2= 1536 cm?

5. OT™MeyaeM NOJI0KEHHE IIEHTPA TSKECTH U KOOPAUHATHI KX 10M (GUTYPHI

Cy Cz
%, = 25/2=12,5 cm X, =25/2=125cm
v, =2+20+2/2=23cm v, =2/2=1cm
Cq C.
10
Xg =—=0>5cmM X, =253—5=20cmM
vy =20/2+2=12cmM Ve =20/2+2=12cm

6. CTaTH4eCKU MOMEHT OTHOCUTEIHBHO OCH

EX == ZA}F:AJ' 'Fl +A2 'F: —|—A3 'FE +A4 'Fq_
=50-23+50-1+268-12+268-12 = 18432 e
=50-125+50-125+268-5+ 26,820 = 1920 o

7. Koopaunara Touku C

_Sy, 1920
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5, _ 18432
A 1536

8. Ha ueptexxe ormeuaem mnosoxkenue touku C (12,5; 12) u yepe3 Hee MpoBOAUM

LEHTpaJbHbIE (TJIaBHBIC) OCU *ou Yo
9. OTMeuaeM Ha YepTEKE W BBIUMUCISIEM PACCTOSHUS OT LEHTpPA TSHKECTH KaxIou

Ve = =12 cm

GurypsI 10 LHEHTpaILHON ocH 0y Yo
a3, =y, —¥.=23—-12=11cua b, =0
a, =y.,—¥,=12—1=11cm b, =0

3; = b3=xc—x3=12,5—5=?,5cm
a, =0 b,=x,—x,=20—-125=75cm
10. OceBoit MOMEHT MHEPIIUU JUTS KaXKI0U (DUTYPBI
: bh® 25.23 16.6 cad?
= - = — = = l m
R ) 12
I I hb®_ 2257 2604,16 cv*
= - = = = 'y m
i 42 12
Ly =L, =1840 cm*
I; =1,=115¢cm*

11. OceBoil MOMEHT MHEPLIUHA OTHOCUTEIIBHO TJIABHBIX OCEU
A) Ly =Ly + Lo + Logtla,
Lo, =Lq +2aj-A;, =166+ 117 - 50 = 6066,6 cm*
Lo =L, +a3-A, = 16,6 + 117 - 50 = 6066,6 cn*
L,y =L,+ai-A; = 1840+ 0%-26,8 = 1840 c*
Los =L +al-A, = 1840+ 0°-26,8 = 1840 oor*
I, = 6066,6 + 6066,6 + 1840 + 1840 = 15813,2 cu*
B) Lo =lLoy T Lo T Losths
vo1r = Ly +hi-A; =2604,16 + 0% -50 = 2604,16 cu*
voz = L, +bhi-A, =2604,16 + 0% - 50 = 2604,16 cur*
g =I5 +b3-A; =115+ 7,57 26,8 = 1622,5 v
=, +bi-A, =115+ 7,5 26,8 = 16225 cu*
I, = 2604,16 + 2604,16 + 1622,5 + 1622,5 = 8453,32 cv*

I
I
I
I

KoOHTpOJIbHBIE BONIPOCHI.
1. YUTo Takoe cTaTUYECKUil MOMEHT CEYEHHUSI?
Kak onpenensiercs craTi4ecKuii MOMEHT C€YEHUSI OTHOCUTEIBbHO HEUTPAIbHOM OCU?
2. UeMy paBeH CTaTUYECKUI MOMEHT CEUEHUSI OTHOCUTEIBHO IIEHTPAIbHON OCH?
3.UT0 Takoe 0ceBOl MOMEHT MHEPILIMK CEUCHUS U B KAKUX €IMHUIAX OH U3MEpSeTCs?
4. KakoBa 3aBUCHUMOCTb MEXAY OCEBBIMU MOMEHTAMH UHEPIIUU OTHOCUTEIHHO
napaiesIbHbIX Ocei?
5. Kakue ocu, mpoBeAEHHbIE B IUIOCKOCTH CEYEHUS, HA3bIBAIOTCS TIJIaBHBIMU?
TJIABHBIMU LIEHTPAIbHBIMU?
6. Kak onpenensiroTcs 0CeBbIE MOMEHTHI MHEPIIUU CIIOKHBIX COCTABHBIX CEYEHUI?
@®opmMa 0TYeTA: KOHCIEKT C BBIIIOJHEHHBIMU 3aJaHUSIMH.

IIpakTuyeckoe 3anaTue Ne 15.
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Tema: Pacuer BasioB 1 ocelt Ha kpydeHue. [locTpoenne amop KpyTSAIMX MOMEHTOB
Hean: 0000mIeHne, CHCTeMAaTH3alus, YIIIyOJIeHHE, 3aKperyieHHE IMOJyYeHHBIX
TEOPETUUECKUX 3HAHUM;

Oo0opynoBanme: pa3gaToOYHbI MaTepUal

MeToanyeckue yKazaHMs: U3yYUTh TEOPETUYECKUN MAaTEpHUal

Xo0/1 BBINOJIHEHHUE: BBIIIOJHNATD 3a/1aHMUS.

3apanme: /[ns cranbHOro Bama (puc. 13) mocTpoOuTh BIIOPY KPYTSAIIUX MOMEHTOB;
ONPENECIUTh AUAMETP Bajla Ha KAKJIOM Yy4YacTKE W IIOJHBIA YIrojl 3aKpy4YMBaHMSL.
JlaHHbIE 17151 pa3IMYHbIX BAPUAHTOB yKa3aHbl Ha Tabu. 13.

MOLHOCTH Ha 3y6UaThIX KOJecaX IPHHATE * : = ooy =035 5 =028,

Vkazanue. [lonyuyeHHOe pacueTHOe 3HaueHHWe auameTpa (B MM) OKPYTJIUTH JI0
Ommkaiiiero 00JIBIIEr0 YKcia, okaHunBaromerocs Ha 0, 2, 5, 8, uimu o CTC-B 208-
75.

Ipumep. /s cranpHOro Basa (puc. 13, a) MOCTPOUTH AMIOPY KPYTAINIUX MOMEHTOB,
OTIPEJICIIUTh U3 YCIIOBHS MPOYHOCTH TPeOyeMbIe JUAMETPhl KaKIOI'0 YU4aCcTKa U YTJIbI
3aKpy4YMBaHUs ATUX YYACTKOB.

YI‘J'IOBYIO CKOpOCTh Bajla IIPHUHATH o= 1@{}}}&1{; < , JAOIIYCKacMO€ HaIIPsAXKCHUC
z_1=30Mila . 0.8.10°]
[ ] Moy cxpura O = 08107 MIa
Py=8kBr P;=12xBr P =30xkBr | P =10kBr
i
1-i1 y4. ‘\\3—[& VU, W
—HH-G—— —y

-/E},(}H M

- B

LTI
TTTTTTHTT] ‘ ‘ | | My, H M
—80

~200 i

Puc. 3

Pucynoxk 13

Pemenue. Ban Bpamaercss ¢ IMOCTOSHHOM YIVIOBOM CKOPOCTBIO, CJIENOBATEIBHO,
CHCTEMa BPAlIAIOIIMX MOMEHTOB ypaBHOBENIEHA. MOIIHOCTh, MOABOAMMAS K Bay

0e3 moTeph Ha TPEHUE, pPAaBEH CyMME MOIIIHOCTEH, CHUMAeMbIX C Bajia:
P, =P +P, +P, =10+12+8=30xBr

2. OnpenierniseM Bpalllarolie MOMEHThI Ha IIKUBAX:

L@ 1066 :
M, =2 B0 e
" 100 :
j2d 2-10°
B (3 100 :
Mé:%:ﬂ:ﬂ{}ﬂvﬁ
) 10
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3. [Ins mocTpoeHust 3MI0opbl KPYTIIIMX MOMEHTOB pa3OuBaeM Opyc Ha TpH Y4yacTka,
IPAHULAMHA KOTOPBIX SABJISIOTCS CEYEHHUSA, B KOTOPBIX IIPUJIOKEHBI BHEIIHUE

MOMEHTEI. B npeaciax KaxXJI0Tr0o y4acTKa 3HaYCHHA KPYTAIINX MOMCHTOB TaKOBBI:
M, =M, =—80H u_

i -

M, =-M,— M, =-80-120=-200H M

G

M, =-M, -M,+M, =-80-126+300=100H u_

i

b

[To HaliIeHHBIM 3HAUYCHUSM CTPOUM JIIOPY KPYTAMIMX MOMEHTOB (puc.3,0).
4. 13 ycinoBus MPOYHOCTH HA KPyUEHUE

o 33
. e =026

b

OmnpenensieM quaMeTp Bajia Ha KaXJIOM ydacTke 1o ¢hopmyie

d=: =
f},ZETmi.
¥ ]
d = s =33G 10 = 25MM
0.2t 0.2-30
go | Mo _ fw010°
2 0,238

5. OnpenensieM yroi 3akpy4rBaHuUs Bajia Ha KaXJA0M ydacTke o popmyiie

M _1-180°
-q}:'—
3,67
e e HOJISIPHBI MOMEHT HHEPIIMH CEUCHHS.
2 J _1‘&@?*15%}’
Sy = =0 ¥ idan
JIJ1st KpyTJIoro cedeHust 32 , TOT/1a . !
Yron 3aKkpy4uBaHus
AN OL-1807 _gpi10f 11100 :
o= _ 80-10 -131-107 - 130 — 016"
- 314-01d/G 314-01-25°-8-1¢°
ML I80T 200107 -10-10° -180°
= _ 200 -107 1.0 107 180 038"
" 314-01dG 314.01-35°-8-18° ,
M1 -i80° 10t Y LIROC
ey _106-3107 - 003 - 107 (180 ~0.20°

¢= = -
©314.01d'G 314-001-28°-8-10°
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Orper: & = 253iid, =35 d; = 28, =-0.167¢, = -038"¢, =0.28"

BapuanTsel 3ananuii

4 ! £ P .
1: =3)= I m. pp P P

'! 0,2mM il 0.4 M | 0.7m | )% =.=3)=

Py Py Py Py '| 02w | 04m | 0.7M |
Py Py Ps

£ = Py
DD o9
o4 ) 04m | 0,7m | 0.8m

il

vin £ Py Ps Py : . 3
-a \ == =!‘\ il Iw : ot
,2.4 0.8 ” s ‘})"’3 N

07M | 04m O,SM
e e ——t——

X P Py P P 5 ) 5 B
sS)O)S)e SPSPONS)e
! 0w | 0.5%. | 0‘9:\1—~I 04m | 06m | 09w |

KoHTposibHBIE BOIPOCHI M 3aJaHUS
1. Kakue nedopmanyivi BOSHUKAIOT NPU KPYUEHUH?

2. Kakue runotessl BHIIOIHSIOTCA MPU AePOpMaluy Kpy4eHUs ?
3. 3MeHs10TCS JIU JJIMHA U JUaMETpP BaJla MOCJIE CKPYYUBAHUSA?
4. Kakue BHyTpeHHUE CHIIOBbIE (DaKTOPBI BOSHUKAIOT MPU KPYUEHUU?
5. YT0 Takoe pallMOHAIIBHOE PACIIOI0KEHUE KOJIEC Ha BaLy?

@Popma oT4YeTa: KOHCIEKT C BBIITOJIHEHHBIMU 33/IaHUSIMHU.

IIpakTuuyeckoe 3anaTue Ne 16

Tema: IlocTpoenue 310p MPOAOJIBHBIX U HOPMAJIBHBIX HANPSIKEHUU ITPU PACTSKEHUU
U CKaTHH.
Heanb: o0006mienue, cucremaTu3anus, yriryojieHue, 3aKperieHue MoTydeHHbIX
TEOPETUUECKUX 3HAHUM;
Oo0opynoBanme: pa3gaToOYHbI MaTepUal
Metoanuyeckue yKazaHusi: U3y4YUTh TEOPETUUECKUN MaTepral
Xo/1 BbINOJIHEHUE: BBITIOJHUTD 3a/1aHHUS.
3aganme: /{1 3a7aHHOrO CTYIIEHYATOro Opyca MOCTPOUTH 3IMIOPHI IPOJOJIBHBIX CHIT U
HOPMAaJIbHBIX HAIPSKEHUH, ONPEJEUTh YUIMHEHHE (YKOpoUueHue) Opyca, BHITOIHUTD
IPOBEPOYHBIN pacyeT Mo MPOYHOCTH.

CranpHOIl ABYXCTyHeHYaThld OpycC, JJIMHBI CTYNEHEW KOTOpPOTO yKa3aHbl Ha
puc.l (cxemsl 1-10), narpyxen cunamu Fi, F> u F3. [locTpouTts 3m10pbl MPOI0THHBIX
CWJI UM HOpPMaJIbHBIX HaNpsDKEHUH mo JuMHe Opyca. OmnpenenuTh NepeMelieHne
cBOOOIHOIO KOHIA Opyca, npunss E=210° MITa. Yucnossle 3Hauenus cun Fi, Fon
F3, nnomaay nonepeyHbIX ceyeHui cTyneHeil A7 u Az Ij1sl CBOEro BapuaHTa B3STh U3
TaOIUIIBI.

Bapuautr | Fi,xH | F2, kH |Aj, cm® | Az, oM’

1 20 | 306 | 27 21
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2 16,0 8.0 1,4 0,4
3 3,5 12,0 2,5 1,8
4 15,0 30,0 2,1 1,6
5 10,0 20,0 1,2 0,8
6 12,0 30,0 2,1 2,5
7 14,0 16,0 2.4 2.8
8 6,0 3,0 0,4 0,8
9 10,8 29,0 1,8 2,0
10 3,3 8.0 0,4 0,5
A
A, 1
2 A, A,
Pf HPE A LI 4F TR Pz: Fl;
03 m 05M | 0.5m102m 035M| 035[01] 06 |01
A, A
A Al
F F, ﬁ?l £ p,
-4 - Tre— ] P il — -
T35m UAM 025
M R0 07w, 03w 05 | 04) 04
? s A Ay 81 . s A
Vi £
P.l P3 F! Pl = P3 2
___________ N -1 T > A - R S —
£ /]
02m| 02m |03m03|0.7 03m | 04 0.8
! A
A, 1 ) Al
S A
..:|F3 . ..:nFl y P3 n
) | I :’f-rdEl_—r-- R e L d;p

0.3m 0.5 0.4 0.4




@®opma oT4YeTa: KOHCIEKT C BBIITOJIHEHHBIMU 33/IaHUSIMHU.
IIpakTueckoe 3anaTue Ne 17.
Tema: [TocTpoeHue 310p MONEPEUHBIX CUIT U U3rHOAIOIIMX MOMEHTOB

Heab: o00001eHNEe, cUCTEMATU3AIMS, YIIIYOJIeHHE, 3aKPEIUICHUE MOTYYEHHbIX
TEOPETUUECKUX 3HAHUM;
OoOopyaoBanme: pa3gaTOYHbIN MaTepual
MeTtoauyeckue yKasaHus: U3yYUTh TECOPETUYECKUN MaTeprall
Xo0/1 BBINOJIHEHHUE: BBIIIOJHNATD 3a/1aHHUS.
3ananue: [locTpouTs 3MIOPHI NONEPEUHBIX CHJI U U3rMOAIOIINX MOMEHTOB
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A; 9 A, &
' :F P3 PE P :F-u
D - 30 N— — L F - 3 R 2
04m | 05 [ 03 03 0.7 u oA 03

BAPUAHTHI 3AJJAHUI
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dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMH 33JJaHUSIMU.
IIpakTueckoe 3anaTue Ne 18-19.

Tema: Pacder u mon0Oop ceueHuns OaiKu Ha TIOTIEPEYHBIN U3THO.
Heas: 00o01IeHne, CHUCTeMaTh3alus, YIIIyOJIeHHE, 3aKperyieHHe IMOJyYeHHBIX
TEOPETUUECKUX 3HAHUM;
Oo0opynoBanme: pa3gaToOYHbI MaTepUal
Metoanuyeckue yKazaHusi: U3yUYUTh TEOPETUUECKUN MaTepUal
Xo/1 BbINOJIHEHUE: BBITIOJHUTD 3a/1aHHUS.
3ananue:
[Ipumep./Ins 3a1aHHON CXeMBbl KOHCOJBHOM Oanku TpeOyercs MOCTPOUTH SIIOPHI
nonepeyHou cuiabl Q M U3rudaronero MOMeHTa M, BBINOJHUTH MPOSKTUPOBOYHBIM
pacuer, mogo0paB Kpyrioe ceyeHue.
Marepuan —  JepeBo, pacueTHoe comnpoTuBiieHHe Marepuana R=10MlIla,

M=14xH -M,q=8xH/m
M
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CtpoutTh »SHIOpbl B KOHCOJIbHOM Oallke C JKECTKOM 3a/IeJIKOM MOXKHO JBYMS
croco0aMu — OOBIYHBIM, TIPEIBAPUTEIHLHO OIPEICIUB OMOPHBIE pPEaKIuu, U 0e3
OTIpEe/ICJICHHs OTIOPHBIX PEaKIUii, €Clid paccCMaTpUBaTh YY4aCTKH, sl OT CBOOOJTHOTO
KOHIIa Oaliku ¥ oTOpachiBasi JIEBYIO 4acTh ¢ 3ajesikoil. [locTpoum smopsl 0OBIYHBIM
CIOCOOOM.
1. Onpenenvum ONOPHBIE PEAKIIHUH.
PaBHOMEpHO  pacmpeneneHHyl0  Harpy3Ky q  3aMEHHM  YCJIOBHOM  CHIJION
Q=q'0,84=6,72 xkH
B xecTkoll 3alienke TpU ONOpPHBIE PEAKIMU — BEpPTHUKAIbHAs, TOPU3OHTANbHASA U
MOMEHT, B HAllIEM CJIyyae FrOpu30HTalbHas peakius paBHa 0.
Haitnem BepTuKanbHyIO peakiuio onopsl Ra u onopHbi MOMEHT Ma U3 ypaBHEHUM
Ry,—Q@=0==R;=0Q =6,72xH;

ZMA =0 —-042Q+M—-M,=0 My=-042Q+M=11,18%H-mM
paBHOBECHSL.
2. CTpouM 31II0pY NONEPEYHBIX CHJL.
Ha nepBbIx IByX yyacTkax crpaBa nomnepevyHas cujia OTCYyTCTBYeT. B Hauane yyacTka
C PaBHOMEPHO pachpeiejeHHOW Harpy3koi (cmpaBa) Q=0, B 3ajeneke — BeIUUYHMHE

R,=672kH
q M
4 0
0.84 042 0,14
Mi=1118xHwu
O.xd
6,72
M, kHw
11,18 G%

peakiuu Ra. 1
3. 15t mOCTpOECHUS DIMIOPBI U3TUOAIOIINX MOMEHTOB M COCTaBUM BBIPAKEHHUS JJISI UX
ONPEEICHNUS Ha y4acTKax. DMIOPY MOMEHTOB MOCTPOUMM Ha PACTSIHYTBIX BOJOKHAX,

VYuyacTok 1: Y4YacToK 2:

por

M, =M = 14 kHm MgzM—qT
x=0 M, =14xHm
x=084 M,= 11,18 xHm

x=042 M,= 13,3 xHm
T.C. BHU3.

4.1TpoeKTUPOBOYHBIN pacyer, TO €CTh MOAOOP pa3MepPOB MOMEPEYHOTO CEUCHUS.
MakcuManbHbli U3rudaronii MOMeHT ¢ amopbl M=14 kH-M. Onpenenum oceBoi
MOMEHT COIPOTUBJICHUS CEUEHUSI
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24208 = 25cm

Takum 006pa3om, moadUpaeM ce4eHHEe C TUaMeTPoM 25 cM.
Tabnuia BapuaHToB

Howmep Cxema a, qi1=q3, q2, Fi, Fa, Fs, M, Mo, M;,

CTPOKHU 10 puc.2 M kH/m kH/m xH kH kH kHMm kH™m kHMm
01 1 2 5 30 10 35 10 10 35 10
02 2 0,8 10 25 15 30 20 15 30 20
03 3 1 15 20 20 25 30 20 25 30
04 4 1,2 20 15 25 20 40 25 20 40
05 5 1,4 25 10 30 15 10 30 15 10
06 6 1,6 30 5 35 10 20 35 10 20
07 7 1,8 5 30 40 5 30 40 5 30
08 8 2 15 35 15 30 20 15 30 20
09 9 2 20 25 20 25 30 20 25 30
10 10 0,8 25 20 25 20 40 25 20 40
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M
Qs -
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®opmMa 0T4YeTA: KOHCIEKT C BBIIIOJHEHHBIMU 33JaHUSIMH.
IIpakTuyeckoe 3ausitue Ne 20.
Tema: Pacuer Ha yCTOMYMBOCTB CXKATBIX CTEPIKHEM.
Heas: o0o01IeHne, cucTeMaru3aius, YriayOJieHue, 3aKperyieHUe IOTyYeHHBIX
TEOPETUYECKUX 3HAHUN;
Oo0opynoBanme: pa3aTOUHbIN MaTepual
MeToauvecKkue yKa3aHus: U3yUYUTh TEOPETUUECKUI MaTeprall
Xo/ BbINOJIHEHHE: BHITIOITHUTD 3aJIaHHs.
3apanue:
Pacuer Ha yCTOMUYMBOCTBH 3aKJIIOYAETCS B OMPEICICHUH JOIYCKAEMOW CKUMAKOIIECH

CUJIbl U B CDABHEHHMHU C HEN CUJIBI IEUCTBYIOIECH:
: F &
F<[FL [Fl=72; F<2,
[y] [sy]

rae F — nelicTByromas coxuMaromias Cuia;
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[F] — momyckaemass cCxkuMmaromas Cwia, OOeCrneYrMBaeT HEKOTOPBIM  3amac
YCTOWYHUBOCTH;
Fxp— xputnueckas cuia;

[sy] — momyckaembiii ko3 PUIMEeHT 3anaca yCTOHNYMBOCTH.
OOGbruHO 1151 cTanew [sy] = 1,8 —3; nnst uyryHa [sy] =5; nans nepesa [sy] = 2,8.
3HaTh YCJOBHE YCTOMYMBOCTH CXKaTbIX CTepKHEH, Qopmynbl Diinepa s
OMpENEeICHUs] KPUTUYECKOW CHUJIbI, OJMIOUpUYecKre (OpMyJIbl IS  PacueToB
KPUTHYECKOTO HAIMPSIKEHUS U KPUTHYECKON CHUJIBI.
YMeTh BBIOJIHATH TPOBEPOUHBIE PACUETHI HA YCTOMYMBOCTD CIKATBIX CTEPHKHEN.
[TopsAnok BBINIOJIHEHUS pacueTa Ha YyCTOMYUBOCTh

1.ITouenune cBeneHn 0 MaTepuasie CTEP>KHS IS ONpeaesieHUs MpeeIbHON THOKOCTH
CTEP>KHS PACUETHBIM ITyTEM WU T10 TabIuIIe:

T2 E

Anm = a
Ern“

2. IlonyyeHue cBeJIeHUN 0 TEOMETPUUECKUX pa3Mepax MOMepeyHoro CeUeHus, JUIMHE U
croco6ax 3aKperuIeHUs] KOHITOB JIJIsl ONPEIeICHUSI KATETOPUH CTEPKHS B 3aBUCUMOCTH
OT THOKOCTH:

i E'Jmin
mn A ¥

rae A — 1momaab ceueHus; Jmin— MUHUMaTbHBI MOMEHT WHEPLHUH (U3 OCEBBIX);
pud

z )
tmin

U — K03 ULUEHT NPUBEACHHOMN IJTUHBI.
3. Be10op pacyeTHbIX (pOopMyIT JUIsl ONpeneIeHUs KpUTUUECKON CUITbI U KPUTHUECKOTO

HaHpH}KCHI/IH. )
IIpu Ap < A < Anpes — PACHET N0 IMIHPHHUECKHM hopMyam.
IIpu A > Appeq — pacyer no copmyie Sfinepa.

4. TIIpoBepka u obecrieueHrne yCTOWYUBOCTH.

[Tpu pacuete o popmyie Ditiepa ycaoBrue yCTOWIUBOCTH:
FE®, Fo= F—EEJmi",
[sy] ST 1
F — nelicTBytomias cxxumaromias cuia; [Sy] — JomyckaeMblii KodpuUIMeHT 3amnaca
YCTOWYHUBOCTH.

[Tpu pacuete o popmyie ScuHCKOTO

rae a, b— pacuerHble KO3(P(UIIMEHTHI, 3aBUCAIIUME OT MaTepuaia (BEITUYUHBI KO-

3¢ pULIEHTOB MPUBOJATCSA B CIIPAB.TAOJIULIEC)

an = Unp..d; F ﬁ &-
[sy]

B ciyyae HEBBINIOJIHEHMS YCIOBUA YCTOMYMBOCTH HEOOXOAMMO YBEJIMYUTH ILIOIIA/Ib

NONEPEYHOr0 CEUEHHUS.

HNuorna He0OX0AMMO OTIPEICTUTh 3arac YCTOWYMBOCTH MIPH 3aIaHHOM HATPYKEHHUH:
K
SF — .-.—K_E =
F
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IIpn npoBepke yCTOWYHMBOCTH

JIOTTYCKaeMbIM:
sy < [8y)].
R 5 F AF AE
/ 2 1 HEE  =HEE
o |IJ \\. t! |r a‘l
- H t| / | /
= | | I /
g: .f'l F’ .l;l .l"
@ L %{ A /
2 1 0.7 0,5 2 1
|1 2 3 4 | 5 | 6

3anaya Ne 1 (mpumep peuieHus)

CpPaBHUBAIOT pvaeTHbeI 3arraC BBIHOCJIIMBOCTH C

[IpoBepuTh yCTOMYMBOCTH CTEPkKHA. CTepKeHb MIMHOM 1 M
yF = 82xH 3alleMJICH OJHHUM KOHIIOM, cedyeHue — mBemiep Ne 16,
5 Marepuail — CT3, 3arac yCTOMYMBOCTH TPEXKpaTHbIA. CTEPKEHD
HarpyxeH cxxkumarouieit cuioit 82 kH (puc. 37.4).
I=1m Pemenue:
N306pa3uth pacyeTHYI0 CXEMy C YKa3aHUEM pa3MepoB
Harpy3kH.
o - 1. OnpenernsieM OCHOBHBIE TEOMETPUUECKHE TapaMEeTPhbl CEUCHUS
Puc. 37.4 crepxHs o 'OCT 8240-89. IlIsennep Ne 16: miomaas cedeHUst
18,1cM?; MUHUMANBHBIM OCEBOM MOMEHT ceueHms Jy = 63,3
cM*; MUHMMAIBHBIA PanyC MHEPLIUH cedenns Ly= 1,87cMm.
2. OmnpepensieM KaTeropuio CTEPIKHS B 3aBUCUMOCTH OT THOKOCTH.
[Ipenenbuast rubkocTh Ayig Matepuana Ct3  Appen = 100.
Pacuernas rubkocth crepxus mpu aauHe 1 = Im = 1000Mm
2 - 1000
A= g7 =10695.
PaccunThiBaeMBbIil CTEpKEHb — CTEPIKEHD OOJIBIIION THOKOCTH, PacdeT BEJIEM T10
(bopMine Diinepa. , .
Fap = % P it 'E}ﬂa}ﬂ'ﬂﬁ;'a 10 312000H = 312xH.
3. Jonyckaemasi Harpy3Kka Ha CTEPKEHb
[F] = Fyp/8y]-
(F)] = % = 105,5xH.
4. YcnoBue yCTOMYMBOCTH
F < [F :.r]i-
82kH < 105,5xH. YcToitunBoCTh CTEpKHS 0OecTeyeHa.
Bapuant 1 2 3 4 5 6 7 8 9 0
1Y 4 3 4 5 6 5 3 4 5 6
Cxema Neo 1 2 3 4 5 6 1 2 3 4
matepuan | Cr3 C13 C13 Ct3 Cr3 Ct3 C13 Cr3 Cr3 Cr3
F, xH 75 80 81 70 86 90 75 73 82 80
ceyenue | JIsyra | JIeyras | JIsyras | [lIemne | [IsytaB | [IBytas | /IBytas | JIsyras | JIByras | IlIBemn
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dopma oT4eTa: KOHCIEKT C BBINOJHEHHBIMH 33JaHUSIMU.
IIpakTuyeckoe 3ansitue Ne 21.

Tema: PacueT Ha KOHTAKTHYIO YCTaJOCTh U YCTaJIOCTh MpHU U3rHOe 3yOheB 3yOUaThIX
KOJIEC
Heab: OcBouTh METONUKY pacdy€Ta Ha KOHTAKTHYIO IPOYHOCTh U M3rU0 Iepena.
- HayuuThcs onpenensaT reoMeTpruuecKue napaMmeTpol nepeaadm.
- Hayuutbcs omnpenensitb pacy€THbIE KOHTAKTHBIE HAMNPSDKEHUST W PacdyETHHIC
HaIPSHKEHUS] Ha BBIHOCIMBOCTD MIPU U3THOE.
Oo0opynoBanme: pa3IaTOUYHBIN MaTepua
MeTtoauyeckue yKasaHus: U3yYUTh TECOPETUYECKUNA MaTeprall
Xo/1 BbINOJIHEHUE: BBITIOJHUTD 3a/1aHHUS.
3ananue. BriOpaTh MaTepuall, Ha3HAYUTh TEPMHUUYECKYIO OOpabOTKYy U OIpEAesUuTh
JIOIyCKaeMble HANPSHKEHUS Ha KOHTAKTHYIO M W3TMOHYIO TPOYHOCTh IS IISITH
BapUaHTOB TEPMUUYECKOU 00pabOTKH.
Teopernueckoe 060cHOBaHUE
B 3aBucuMocTH OT BuJa H37ENUs, YCIOBUW €ro HKCILTyaTali U TPeOOBaHMA K
rabapuTHBIM pa3MepaM BBIOMpAIOT HEOOXOAMMYIO TBEPAOCTb KOJEC W MaTepUalIbl
JUISL UX W3rOTOBJIEHMs. [l CHIIOBBIX Mepedad 4Yalle BCEro NPUMEHSIOT CTajH.
[lepenaun co cTanbHBIMH 3yO4YaThIMM KOJIECAMH HMEIOT MHHHUMAJIbHYIO Maccy H
rabapuThel, NpUYEM YEM MEHbIIE TradapuThl, TEM BBIIIE TBEPIOCTh PabOUMX
MOBEPXHOCTEH 3yObeB, KOTOpasi, B CBOIO OY€pE/b, 3aBUCUT, KAK OT MAPKH CTaJH, TaK
U OT BHJIa TEPMHUUECKOMN 00pabOTKH.
Ha npakTrke B OCHOBHOM IMPUMEHSIOT CIAEAYIOIINE BAPUAHTHI TEPMUYECKON
00paboTkH (T.0.):
1. T.o. xoneca- yny4uienue, TBepaocts 235... 262 HB;
T.0. IECTEPHHU- yIyUlleHue, TBepaocTh 269...302 HB.
Mapku craneil oguHaKoBbI JJIs Kojeca u mectepHu: 45, 40X, 40XH, 35XM u ap.
st ipsiMO3yOBIX KOJIEC TBEPAOCTh INMECTepHU MOKHA ObITh Ha 30-50 emawHwMII
Bbpunenns Oonbiie, yeM TBepAOCTh Koyieca. [[ms Koco3yObIX Koiec 3Ta pa3HOCTb
JIOJKHA OBITH TI0O BO3MOKHOCTH HAamOOJbIEeH. 3yObs KOJIEC U3 YIyUIIaeMbIX CTaJICH
XOpOILIO MpUpadaThIBAIOTCS U HE MOABEPKEHbI XPYNKOMY PAa3pyLIEHUIO, HO UMEIOT
OrPaHUYECHHYIO Harpy304HYH CHOCOOHOCTh. IIpuMeHsSI0T B cllaboHArpyKeHHbIX U
CpelHeHarpy>KeHHbIX mnepenavyax. OO0nacTb NPUMEHEHUsS YIIYUIICHHBIX 3yOuaThIX
KOJIEC COKPAIIAETCA.
2. T.o. koneca- ynyuiieHue, Teepaocts 269...302 HB;
T.0. MIECTEpHU - YyiaydlleHHWe U 3akanka TBY, TBepIoCcTh NOBEPXHOCTH B
3aBucuMocT OoT Mapku craim 45...53 HRC. TBepaocTh cepaneBuHb 3y0a
COOTBETCTBYET TepMOOOPabOTKe yiydiieHne. Mapku cTaneil oJIMHaKOBBI JIsl KoJieca
u mecrepau: 40X, 40XH, 35XM u ap.
3. T.o. KoJsieca ¥ IIECTEPHU OJIMHAKOBAS - yiIyulleHue U 3akaika TBY,
TBEPAOCTh MOBEPXHOCTH B 3aBUCUMOCTH OT Mapku cramu: 45..53 HRC. Mapku
craien oguHakoBel Wit Koneca u mectepHu: 40X,40XH, 35XM n np. 3akan€éHHsie
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Kosi€ca He MpHUpadaThIBAIOTCS, IOATOMY Pa3HOCTh TBEPAOCTH IIECTEPHH U KoOJieca He
HY’KHA.

4. T.o. xoneca - yny4mienre u 3akanka TBUY, TBEp1O0CTh TOBEPXHOCTH B 3aBUCUMOCTH
ot mapku cranu 45...53 HRC;

T.0. IIECTEPHHW - YJIY4YIICHUE, IICMEHTAIUS W 3aKajKa, TBEPJAOCTh TOBEPXHOCTH
56...63 HRC. Marepuan mectepnu - ctanu Mmapok 20X, 20XH2M, 18T'T, 12XH3A u
Ap.

5. T.o. xoneca W IIECTEPHU OAMHAKOBAs - YIy4IICHHE, IIEMEHTAIUsl W 3aKajka,
TBepAOoCTh noBepxHoctu 56..63 HRC. llemenTanus (OBEpXHOCTHOE HACHIIICHHE
yIIEpoJOM) € TIOCHENYIONmEH 3aKalKoW HapsAay ¢ OOJIBIION TBEPIOCTHIO
MOBEPXHOCTHBIX CJIOEB O0OECIEYMBAET M BBICOKYIO MPOYHOCTh 3yObEeB Ha W3THUO.
Mapku craneid oAuMHaKoOBBl g Kojieca u mmectepHu: 20X, 20XH2M, 18XI'T,
12XH3A, 25XIT'™M u np.

Kpome niemeHTanmm mpuMeHsIoT TaKkKe HUTPOIIEMEHTAINIO (TBEPIOCTh TTOBEPXHOCTH
56...63 HRC, cramu wmapoxk 25XI'M, 30XI'T) u a3zotupoBaHue(TBEPAOCTD
noBepxHocTH 58...67 HRC, cranu mapok 38X2MIOA, 40XHMA).

[Ipy NMOBEpPXHOCTHOW TEPMUYECKON WIM XUMHUKO-TEPMHUYECKON 00paboTke 3yObeB
MEXaHUYECKUE XapaKTEPUCTUKH CEPIICBUHBI 3y0a OMpeaelseT IPeamecTBYIOmast
TepMuUeckas 00padoTka (yaydlIeHue).

Hecymas cnoco6HOCTh 3yOuaThiX mepenad Mo KOHTAKTHOM MPOYHOCTH TEM BHIIIIE,
YeM BBIIIIE€ TOBEPXHOCTHAS TBEPAOCTh 3yOheB. [10aTOMY 11€71€C000pa3HO MpUMEHEHHE
MOBEPXHOCTHOTO TEPMHUYECKOTO MU XUMHUKO-TEPMHUYECKOTO YIPOUHEHUS. DTH BUIBI
YIOPOYHEHUS] TO3BOJISIOT B HECKOJBKO Pa3 MOBBICUTh HArPy30YHYHO CIOCOOHOCTH
nepenayd Mo CPaBHEHUIO C YIydllaeMbIMH CTassMH. Hampumep, pomyckaembie
KOHTAKTHBIE HAMPSIKEHUS [Oy] 3yOUaThIX KOJIEC, MOABEPTHYTHIX IIEMEHTAINH, JBa
pasa MPEBBINIAIOT 3HAYCHHSI [Gy]| KOJIEC, TIOJIBEPTHYTHIX TEPMUUYCCKOMY YITYUIICHHIO,
YTO MO3BOJISIET YMEHBIIIATHh MAacCy B YETHIPE pasa.

OpmHako Mpu HA3HAYECHUU TBEPAOCTU PabOYMX MOBEPXHOCTEH 3yObEB CIIETyeT UMETh
B BHJIYy, 4YTO OOJIBIIEH TBEPAOCTH COOTBETCTBYET OOJiee CIIOXHAs TEXHOJIOTHS
W3TOTOBJICHUS 3y0UaThIX KOJIEC M MaJIbIe pa3Mephl Mepeadu (4TO MOKET TIPUBECTH K
TPYJIHOCTSIM IIPU KOHCTPYKTUBHOU pa3paboTKe y3ia).

JlonyckaeMble KOHTAKTHBIC HanpsoKeHust [ OH ] ans mectepau u [ TH, ] s xoneca
ONpEeAENA0T 1O OOImEell 3aBUCUMOCTH (HO C TMOJACTAaHOBKOM COOTBETCTBYIOUIMX
nmapaMeTpoB ISl MECTepHU W Kojieca). [Ipm BbIOOpE MOMyCKAaeMbIX KOHTAKTHBIX
HamnpsOKEHUH HEOOXOIMMO yUYWTHIBATh BJMSHHE HA KOHTAaKTHYIO IPOYHOCTH
JOJITOBEYHOCTU (pecypca paboThl), HMIEPOXOBATOCTU COMPATAEMbIX MOBEPXHOCTEH
3yObEB U OKPYKHOU CKOPOCTH.

[Ipu IpOEKTHOM pacyere:

[ OH] = TH limp*Kur/[SH],

rae 9Himb - Opelen KOHTAKTHOW BBIHOCAMBOCTH TNPH 0a30BOM YHCIIE IHKJIOB
HarpyxeHus: (ompezgensercs no Ttabmuie 18.1 B 3aBUCHUMOCTH OT TEPMUYECKOU
00paboTKH);

Ta6muma 18.1 -IIpeaen KOHTaKTHOM BBIHOCIHUBOCTH
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Cnoco6 06paboTku 3yObeB Cpennsis TBEpAOCTD TH i
Cranp g
3yObeB MOBEPXHOCTH 3yObeB MIla
Hopmanu3zanus niu HB<350 VYraepoaucras win YHBL70
yJIy4dlleHUEe JIETUPOBAHHAS
O6beMHas 3aKajka HRC(C38...50 I8HRC+150
[ToBepxHOCTHAs 3aKajika HRC40...50 17 HRC+200
Hemenraus HRC>56 JIETMpOBaHHAs 23HRC
HUTPOLIEMEHTALUS
A3sortupoBaHue HV 550-750 JIETMpOBaHHAs

Nho - 6230BO€ YHCIIO IIUKIIOB HATPYyKEHHUS;
Nhe- PKBUBAJICHTHOE YUCIIO IIUKIIOB HATPYKEHUSI.
ITpu HB<200 Nuo=10".
TTpu HB 200... 500 Nio 1o nuneitnomy 3akony ot 107 10 6x107.
K- k03 dunuenT 10aroBe4HoCTH.
Ecnu 4nciio mukIioB Harpy>keHust Kaxaoro 3y0a kojeca 6osbiie 6azoBoro, To Kn=1
(0OBIYHO JIs1 KYPCOBBIX ITPOEKTOB).
¢ Nuo
B npyrux ycnopusx, eciau Nug < Npo, To K= VNeE,
Ecnu npu pacuere xonec U3 HopManuzoBaHHOU ctanu Kyr> 2,6, To npunumarot Kyr
= 2,6.
s xonéc u3 3akaneHHou ctanu Kur < 1,8.
[SH]- k03 duIeHT 6E30MacCHOCTH.
[Su]= 1,2... 1,3 mpu nOBEpXHOCTHOM YNIPOYHEHHUH;
[Su]= 1,1...1,2 nna kon€c W3 HOPMAIM30BAHHOM W YJIY4YIICHHOW CTaiu, IpHU
00BEMHOM 3aKalke.
Jlns mpsiMo3y0oit mepeaauu
[OH]=[ THui]
J111s K0co3yOBIX U IIEBPOHHBIX KOJIEC
[OH]=0,45 ([ FH1] + [ THZ)).
3areM MpoBepsIeTCs BBINOJIHEHUE YCIOBUS
[ JH] <1,23 [ O-Hmiﬂ].
Ecnu 5T0 HEpaBEeHCTBO HE BBIMOIHAETCS, TO TPUHUMAIOT
[ l!:"'-.!':'] =1,23 [ JHmiﬂ].
JOITYCKAEMBIE HATIPSXKEHUA U3T'NBA
Jlomyckaemble HampsDKEHUS HM3ruda OMNpeNessioTcs OTAENbHO IS IIEeCTEPHU H
KoJseca 1o gopmyJie

[ OF] = OFlimb [ SF),
rae FFlimb- 3HaYeHWE Npe/eNa BBIHOCIMBOCTH MPU OTHYJICBOM IHKIE H3ruoa,

3aBUCHUT OT TEPMHUUECKON 00paboTKHU, onpeaensercs no taomn. 18.2.

Tabnuua 18.2. -IIpegen BBIHOCIMBOCTH MPU U3ruode
TO (XTO) OFlimb, MIla [Sr]'
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Hopmanuzanus, yinydiieHue 1,8HB 1,75

OObeMHas 3aKajka 500-550 1,8
IToBepxHOCTHAsA 3aKanka 1,75
IlemenTanms 1,55
A3sotupoBaHue 1,75

n

Koaddunment 6e3onacuocty [Sk]=[Sr]" X [Sk]
[Sf]'- yuuThiBaeT HECTAOMIBLHOCTH CBOMCTB MaTepuana (tabmura 18.2)

[SF]"- yuuTeIBaeT crioco0 MOIyUeHHS 3ar0TOBOK:

JUTSI TIOKOBOK M IITaMITOBOK [S¢]"=1;

st mpokara [Sr]"=1,25;

st matha [Se]"=1,3.

Jnst peBepcupyeMbIx mepeiad [oF | chuoicarom na 25%.

TBEpmocTh MaTepHalia BRIOUPACTCS B 3aBUCUMOCTH OT MapKH CTaId M TCPMHYCCKOM
00paboTku 1mo Tada. 18.3.

Ta6muma 18.3.-TBEpaocth MaTepuana

Mapka Pa3mep ceuenus s,

cram MM, He Goree TBepaoCTh MOBEPXHOCTH TepmoobpaboTka
192...228HB VYay4dmenue
170..217HB 192...240HB Hopmanuzanus
241...285HB Viyumenue «
179..228HB 228..255HB H;’,ﬁ“;?ﬁ:;;:"
40X 230...260HB 260...280 HB « « A3oTupoBaHHE aa
50...59HRC A30TupoBaHHe
45X 100 ...300 300 230...280 HB 163...269 HB Vinyumente « « «
...500 163...269 HB 230...300 HB
30XT'C 250...260 HB VYay4dmienue
40XH 130...300 230- igo?ﬁiiéMHB « « 3akanka 3akaiaka
35XM 241 HB 269 HB 45...53HRC VYaydmenue « 3akanka
40XHMA >302HB >217HB VYydieHue «
35XTCA 235 Hf62750 3333 10HB « « « 3akayika
20X 56...63HRC LlemenTamus
12XH3A 56...63HRC «
25XT'T - 58...63HRC «
38XMIOA - 57...67THRC A30TupoBaHHe
Ta6muma 18.4 -BapuaHTsl 3a1aHu# 1151 IPAKTUYECKON pabOThI
Howmep YHCJIO IIUKJIOB
BapuanTa yIIydIIeHUE | 3aKaJTKa [IEMEHTAIUs a30TUPOBAaHUE - THUTI TIepeadn
1 40XH 40XH 40X 2x10° peBepcupyemas
2 35XM 35XM 20X 3x10° peBepcupyemas
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3 35XI'CA 35XI'CA| 12XH3A 4x10° pesepcupyemas

40XH 40XH 25XT'T 5x10° peBepcupyemas

5 35XM | 35XM 38XMIOA 6x10° He
peBepcupyemast

6 35XTCA 35XI'CA| 20X 7x10° He
peBepcupyemas

7 40XH | 40XH 20X 8x10° He
peBepcupyemast

8 35XTCA 35XI'CA 40X 9x10° He
peBepcupyemas
9 40XH 40XH 12XH3A 2x10° pesepcupyemas
10 35XM 35XM | 12XH3A 3xI0° peBepcupyemast

Ipumeuanue. [Ipu pacuerax mpaktuueckor padboTsl Ne 1 HEOOXOAMMO YyUYECTh, UYTO
B BapuaHTax l..5 3aroToBka BBINOJHEHA IITAMIOBKOW, B BapuaHrtax 6...10 -
IIPOKATKOM.

dopma oT4eTa: KOHCIEKT C BHIMOJHEHHBIMH 33JJaHUSIMU.

IIpakTnueckoe 3ansaTue Ne 22,
Tema: [Togbop rnemMeHTOB nepeaay mo BujgamM
Heas: o0o0mIeHne, cucTeMarusaius, YriayOJieHue, 3aKperyieHUe IOJyYeHHBIX
TEOPETUUECKUX 3HAHUM;
Oo0opynoBanme: pa31aTOUYHBIN MaTepual
MeTtoauyecKkue yKa3aHus: U3yUYUTh TEOPETUUECKUNA MaTeprall
XoJ BbINOJIHEHHE: BBINOJHUTH 33JaHUS.
3aganme:

Pacuer npuBoJia HAUMHAIOT C COCTABJICHUS KHHEMATUYECKOM CXEMBbl (€CJIM OHA HE
3a/1aHa), ONpejeeHuss o0IIero K. m. J. U 0o0IIero mepeaaToOuyHoro 4yucia mpuBOa,
BbIOOpA 3JEKTPOJBHUIATENSl U paCHpeAesieHHus] OOIIEero MepeJaTOyHOro 4ucia Io
OT/ICJIbHBIM CTYMEHSIM PEAyKTOpa M TepefadaM MPUBOJA, a TAKXKE OMpPEICSICHUS
KPYTSAILIMX MOMEHTOB M YacCTOT BpallleHHs BaJiOB.VICXOIHBIMU JaHHBIMU JJIS pacueTa
Ha HAYaJIbHOM 3Tare SBJSIOTCS: YIoBask CKOPOCTh Mi(pajl/c) Uil 4acToTa BpAIlCHUS
ni(muH-1)1BX0MHOTO Bana mpuBoaa U MomiHocTh Pi(kBT) Ha stom Bamy. Bwibop
ANEKTPOABUTATENSI U KHHEMATUUYECKUIN pacyueT MPUBO/IA BHITIOJIHSIOTCS B CIEAYIOIIEH
MOCJICIOBATEIbHOCTH.

Omnpenensitor o0MUK K. M. A. mpuBoja no dopmynenodm= nl- n2:n3 ... nn,rae
nl, N2, n3 ... nh—K. 0. A. OTAENbHBIX NEpeaay, NOAINUIHUKOB, My(PT, BXOASIINUX B
MPUBOJ U TIEPEUYUCIICHHBIX B TOPSAKE OT BXOJHOTO K BBIXOJHOMY BaJly MPHBOJAA
(OpHMEeHTHPOBOYHBIE 3HAUYCHUS K. I1. JI. TpUBeeHbI B Ta0a. 19.1).B npeaBapuTeabHbIX
pacuerax Jig HEpacUEIUIIeMbIX MEXaHUUeCKUX My(T, Hampumep, YIPyTux u
KOMIIGHCUPYIOIINX, TJ€ HWMEIOTCS TIOJIBIKHBIE WJIH JIETKOJAe(POpMUPYEMbIe
AJIEMEHTHI, K. 1. J. MOKHO NpuHUMaTh B nipeaenax 0,98-0,99, nns nepacuerisemMbix
KECTKUX —paBHBIM 1, a 1151 ppuximonnsix —0,85-0,95. Tlpu Hanmmuum Gosiee TOUHBIX
JAHHBIX 3HAYCHUSI TIOJIJIEKAT KOPPEKTUPOBKE.

Tabmuma 19.1
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Tun nepenaun K. n. n. nepenaun Pexomennyemoe | YaenbHas macca
WINYCTPOICTBA nepeaTouHoe nepenayw,
YHCIIO Upex Kr/kBT
3aKpBITON OTKPBITON
3y6uatas mwmHapudeckas | 0,96-0,980 0,93-0,95 2,5-6,3 18-0,4
3yOuarasi KOHU4ecKast 0,95-0,97 0,91-0,93 2-4 25-0,6
YeppsiuHas nepenaya npu
YEepBSIKE:
0JIHO3aX0JHOM 0,70-0,80 - 10-50 4,5
JIBYX3aX0JTHOM 0,75-0,85 - 10-50 4.5
YETHIPEX3aXO0JHOM 0,80-0,90 - 10-50 4,5
Ilennas nepenaya 0,95-0,97 0,92-0,95 1,5-4 10,0-6,0
Pemennas nepenaua - 0,94-0,97 2-4 5,0-1,0
DpuKIMOHHAA Nepeaada 0,90-0,96 0,70-0,80 1-6 30,0-8,0
Opna nmapa MmoIIMITHIKOB 0,99 —0,995 - -
KayeHHS
Opna mapa MmoAIIMITHIKOB 0,98 0,99 - -
CKOJIbKCHUS

Ilpumeuanue. bonvuuue 3nauenuss yoervHou maccol 0is1 nepeday 00 10kBm, menvuiue
—cevluie 10xkBm.

Ecnu npuBOoa comepKUT mepenadd, Nepearoliue MOIIHOCTh MNapajuieIbHBIMU
MOTOKaMHM, HallpUMeEp, Pa3ABOCHHYIO 3y0UaTyIo mepeaaqdy Uil HECKOIbKO KIMHOBBIX
PEMHEM, TO K. M. J. KaXJI0M TakoW mepeaadyd MPHUHUMAIOT MO TalJ. M YYHUTHIBAIOT
onvH pa3. Beibop K. m. 1. 4epBAYHOM mepenadd MPUBOJA HAa HAYAIBHOW CTaJHH
pacuetra 3aTPyJIHEH, T.K.HEM3BECTHO YHUCIO 3axo/ioB dYepBska zl. OpueHTUpom
CIy’>KaT OOBIYHO CpeIHWE 3HAYCHHMS K. I. JI. JUIS YEPBAYHBIX Ieperaad. MOoxHO,
Halpumep, OPUHATh K. M. J. JUIS JBYX3aXOJHOTO YEPBSKA, a MPHU MOCIECAYIOMINX
pacueTrax IpUHATOE 3HAYEHUE YTOUYHUTD U, €CIIM HEOOXO0IUMO, CIIeTaTh Mepepacyer.

[Ipon3BoasAT OA0OP DIIEKTPOJABUrATEIIS 110 NOTPEOHOM MOITHOCTH P'jip, KOoTOpast
MOKET OBITH OIIpeJIeICHA IO MOIMHOCTH P1 Ha BBIXOJHOM BaJly IIPUBOJA:

P'ng-Pi/ T]o61u

B nmpuBoaax peKoMeHyeTcs MPUMEHSTh (IPU OTCYTCTBHHM KAKUX-JIHMOO OCOOBIX
TpeOOBaHMI1) SKOHOMHUYHBIE ACUHXPOHHBIE AJIEKTPOJABUTATENHN eAuHbIX cepuil AUP,
4A unu npyrue 6onee d3pdextuBHbie. HekoTOphle OCHOBHBIE apaMeTphl ABUTATENCH
cepuii 4A, B TOM YHCIIE T'€OMETPUYECKHE, MOXHO HaWTh B JuTeparype. Ecnu
CUHXpOHHAsi (HOMHMHaJIbHAs) 4YacTOTa BpAILEHUS DJEKTPOJBUTATENsl YCTaHOBJICHA
3aJJaHUEeM, TO €ro THUI M MOIIHOCTb HaxoJAT MO NOTPeOHON MomHOCcTH P'ip Tak,
yT0OBl HOMMHAJIbHAsE MOIIHOCTh MpeBBIIAIa pacueTHyro P'ag > P pgp. 3artem
onpenenstorT  (HakTU4YeCKyr0  (aCHHXpOHHYIO)  4YacTOTy  BpallleHHs  Baja
anexkTpoasuratens. Eciau 3aanue He COAEp>KUT CBEACHUN 00 3JIEKTpOABUTATENE, TO
JUId  aHallM3a CJEQyeT OTOoOpaTh HECKOJIBKO JJIEKTPOJBUTraTeNied C pa3InyHOU
4acTOTOM  BpamieHusi, Hampumep, 3000, 1500, 1000, 750mun-1. Jlas
IpeIBapUTEIHLHOrO aHaJIM3a OTOMPAIOT JIUIIb caMble HeoOXoauMble mapameTpsl. [lpu
BBIOOpE JBUTATENCH, KpoMe COOII0JIeHUs OCHOBHOTro ycioBuss P pg > P'pg
HEOOXO/IMMO YYHUTHIBaTh TAKXKE XapaKTep Harpy3ku M KpaTHOCTb INEeperpy3Ku
MEXaHU3MOB MPUBOJIA B Mpolecce MycKa WiM padoThl. DTa MHGOpMAIUs OOBIYHO
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COJEPKUTCS B TEXHUYECKOM 3aJaHUU Ha MPOCKTUPOBAHUE, HANpUMEp, B
IIUKIIOTPAaMMe HarpyXEHUS UM THIIOBOM PEXUME HATrPy KCHHSI.

DNEKTPOABUTATENN JOJDKHBI WMETh BEIMYMHBI OTHOmIeHWH Tmyck /THom u
Tmax / THOM, COOTBETCTBYIOIIME XapaKTepy HarpyxeHus npuBoaa. llpu
3HAYUTENbHBIX IIYCKOBBIX HAarpy3kax IeJeco00pa3HO MPUMEHSITh [BUTATENH C
MOBBIIIEHHBIM ITyCKOBBIM MOMEHTOM, a TIPU yJAapHBIX Harpy3kax M 4acThIX peBepcax
—C TIOBBIIICHHBIM CKOJIb)KeHHEeM. [Ipu HEoOXOIMMOCTH B NPHUBOJIAX MOTYT OBIThH
IPUMEHEHBI JIBYXCKOPOCTHBIE JBUTATENH, HAPUMEpP, JBUTATEIH, C HOMUHAIbHBIMU
gactotamu Bpamenus 3000/1500, 750/1500, 1000/1500, 750/1000, 500/3000,
500/100006/mun. [IBuratenu cepuu 4A JOMKHBI COOTBETCTBOBATH TPEOOBAHUSM
I'OCT 19523-74.CTpykTypa yCIOBHOTO 0003HAYEHHUSI IBUTATENECH.

UECHo IONMOCOR VonopaA pabOTH; KATETOPHA

4A 112 MB g V3

Copax L, 5. M — yCTAHOROYHEIH pazMep
BRCOTA OCH EPAIICHHA., MM 110 FHHE CTATOpa
A, B —obozaagenne JpIHHL
CTATOpPA

(I)opMa oT4YeTA: KOHCIICKT C BBIIIOJIHCHHBIMU 3aJaHUAMU.

4. UTHO®OPMAIIMOHHOE OBECIIEUEHUE
4.1 OcHOBHBbIE NeYATHbIE U (MJIM) JJIEKTPOHHbIC U3TAHUSA:
O-1. TI'pebenkun, B. 3. Texnuueckas MexaHuka : y4eOHUK U MPAKTUKYM
JUIsl cpefHero rmnpodeccuoHanbHoro obpaszoBanus / B. 3. I'peGenkun, P. IL
3anuenpoBckuii, B. A. Jlersrun ; mom pemakmueir B. 3. I'pebenkuna, P. II.

3aanenpoBckoro. — MockBa: M3partensctBo IOpaiit, 2025. — 449 c. —
(ITpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-534-19724-2. — Tekcr:
anekTpoHHBIN //  OOpaszoBatenbHas 1uatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/565850 (nara oopamenus: 22.01.2025).

O-2. Oppenu, A.A. TexHuueckas MmexaHuka: yyeOHoe uzgaHue / A.A.
Opnenu, H.A. Dpnenu. — Mocka: Axkagemusi, 2023. —528 c. (CnenuaabHOCTH
cpeadero mnpodeccuonanpbHoro oOpaszoBanusi). - URL: https://academia-
moscow.ru/catalogue/4986/710973/. — Pexxum aoctymna: DieKTpoHHass OMOInoTeKa
«Academia-library». - TekcT: 31€KTPOHHBIN.

4.2 JlonmoJIHUTEJbHBbIE MeYaTHble W (MJIM) 3IJIEKTPOHHbIE W3IAHUS
(3J71eKTPOHHBIE pecypcehl):

H-1. Onodunckas, B.II. Texuuueckas wmexanuka.. Kypc nekmuii c
BapUaHTAMU TIPAKTUYECKUX M TECTOBBIX 3ajaHuii: ydeOHoe mocobue / B.IIL
Onodunckass. — 3-¢ uzna., ucnp. — M.: «®OPYMy, 2012. — 352 c.: w1 —
(ITpodeccronanbHoe 00pa3oBaHUE).

H-2. CerkoB, B.1. COopHUK 3a7a4 IO TEXHUYECKOM MeEXaHUKe: yueOHOe
nocobue M CTy. yupexaeHui cpen. npod. odpazoanusi / B.M. CerkoB. — 6-¢
u3a., crep. — M.: 3patenbckuiil nHeHTp «Akagemus», 2010. — 224 c.
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I-3. Opnepu, A.A. Texunueckas MeXaHUKa: YIE€OHUK IS CTY. YUPEKICHHIMA
cpen. mpod. obpazoBanus / A.A. Dpnepu, H.A. Dpnepu. — M.: U3ngarenbckuit
neHTp «Axkanemusn», 2014. — 528 c.
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JUCT UBSMEHEHUWH U IONOJHEHU, BHECEHHBIX B
METOANYECKUE YKA3ZAHUA

Ne HN3MCHCHHUA, 1aTa BHCCCHU, Ne CTpaHUulbl ¢ UTBMCHCHHECM

I N SH 0 Craao

OcHoBaHue:

IMoanucek JIMIAa, BHECIHICI0 HI3MCHCHUA
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	Пример решения задачи:
	4.Решите свой вариант.
	5.Ответьте на вопросы.
	6.Сделайте вывод.
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